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PREFACE 



This is one of a continuing series of reports of the Ford Foundation 
sponsored Research Program in University Administration at the University 
of California, Berkeley. The guiding purpose of this Program is to under- 
take quantitative research which will assist university administrators 
and other individuals seriously concerned with the management of univer- 
sity systems both to understand the basic functions of their complex 
systems and to utilize effectively the tools of modern management in the 
allocation of educational resources. 

This paper, which is the author's doctoral dissertation for the . 
Industrial Engineering and Operations Research Department at the University 
of California at BerKeley, is an attempt to clarify the role of medical 
education in the larger health care system, to estimate the resources re- 
quired to carry on medical education programs, to estimate the benefits 
that accrue from medical education, and to answer a few fundamental policy 
questions. Cost estimates are developed on a program by prograin basis, 
using empirical economic analysis as well as the results of previous 
studies. Benefits are also discussed on a program by program basis, with 
quantitative estimates where appropriate and feasible. The analysis 
raises some serious questions about the advisability of continued expan- 
sion of medical education tn the U.S. Suggestions for future research 
are discussed. 

By couching the discussion primarily in terms of the factual bases 
for decisions regarding medic.al education, the paper provides a rather 
different perspective on the i;ubject than is usually seen. This reveals 
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inadequacies in many studies of both costs and benefits of medical educa- 
tion, but it also suggests in a constructive sense both improvements that 
can be made in these analyses and priorities for future work. 

Subscribers to this series will note that Chapter 4 of this paper 
appeared earlier with only minor differences as Paper P-19, Chapter 4 
is such an integral Dart of this paper that it was decided to leave it 
as is, despite the duplication involved. 
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CHAPTER I 
INTRODUCTION AND PERSPECTIVE 

In the past, public sentiment and financial support has been so 
favorable to medical and other higher education that, for all 
practical purposes, systematic planning has not been required. 
However, as educational costs rise, and competition for funds 
increases, there will be a need for more coherent plans based 
on factual fcviclence and good solid analysis. This paper suggests 
a more systematic and comprehensive approach to medical education 
planning which we hope will be useful to medical education ad- 
ministrators and decision makers. 

Our analysis has two major segments: the first is an investiga- 
tion of the nature of the problems facing medical education 
planners and some of the approaches to these problems that seem 
particularly appropriate; and the second is an analysis of costs 
and benefits of medical education with a discussion of various 
national, state, and local decisions. Procedures, organizational 
structures, and data specific to the University of California are 
occasionally referred to in the text where they seem to illuminate 
an issue or problem, but the report is intended primarily as a 
general discussion of the issues and problems facing analysts of 
medical education rather than a planning document for a particular 
medical school or university. 
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Although much of our analysis is relevant to planning and deci- 
sion making for both public and private medical education, we 
have restricted our set of policy questions to those related 
primarily to public medical education programs -and expenditures. 
This is not a reflection of the value or quality of private 
medical education, but merely our feeling that public institu- 
tions have a greater obligation than do private ones to select 
alternatives that are efficient and serve a broad cross sectioi) 
of the publ ic, 

OBJLCTIVES OF MEDICAL EDUCATION 

The formulation of objectives in medical education, and in edu- 
cation in general > is a difficult problem, Bebell has pointed 
out three major problems: Most goal statements represent gen- 
eralizations, the implications of which are usually not clear. 
Goal language is often emotionally loaded. And goals often 
tend to threaten people; they may agree in principle but not. 
in practice because of differences in priorities J Unfortu- 
nately, there seems to be no way to avoid these problems- Thus 
it will remain the task of "disinterested^' analysts to examine 
stated objectives in light of the facts and draw conclusions 
about the actual objectives, 

Bebell, C, F. S., "The Educational Program," in Morphet 
and Jesser, eds., Emerging Desig ns for Education, Tallahassee: 
Educational Systems Development Center, Florida State University, 
1968. 
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Charles Perrow argues that "the type of goals most reV'^vp/nt to 
understanding organizational behavior are not the official gocils* 

but those that are embedded in major operating policies and the 

2 

daily decisions of personnel." An analysis of the "embedded" 
goals of medical education is beyond the scope of this study; 
we mention it primarily to emphasize that actual objectives (as 
implied by actions) may differ substantially from stated objec- 
tives. 

An interesting preliminary analysis of objectives of public medi- 

3 

cal education has been done by Ronald Loshin. He has considered 
the problem from two perspectives, the first assuming that the 
university and university education is an end in itself, and the 
second assuming that education is a means to some further end. 
He was unable to select a single ultimate objective out of the 
set that he considered, but he did consider the implication for 
both society and the university of selecting each of the alter- 
natives. He concluded that the choice of objectives would pro- 
bably have significant impact on both the resources allocated 
to the institution and the relation of the institution to society. 



Perrow, C, "The Analysis of Goals in Complex Organizations," 
American Sociological Review , Vol. 26, No. 6, December 1961, pp. 
854-661 . 
3 

Loshin, R. S., "Public University Objectives for Medical 
Education," (mimeo), DRAFT, Berkeley: Office of Health Planning, 
University of California, 1969. 
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Mark Bluniberg, drawing in part on Loshin's analysis, abandoned 

the search for a single objective, and considered instead multi- 
4 

pie objectives. This poses problems for decision makers, but 
seems to be the only way to adequately reflect the diverse in- 
terests of the various constituencies served by medical schools. 
His discussion of assumptions and implications of alternative 
objectives makes it clear that agreement on even a set of ob- 
jectives will not come easily. Many are in conflict for dif- 
ferent constituents, and measurement problems are common. 



In this paper we assume, as did Blumberg, that better health is 
the primary objective. Health care and medical education are 
means to this end. We will consider several of the secondary 
objectives (e.g., income and opportunity redistribution) when 
they are relevant to the discussion. 



THE CURRENT STRUCTURE OF MEDICAL EDUCATION 



In the U.S. the formal training of physicians is accomplished 



Blumberg, M. S., "Alternative GoaTs of State Universities 
in Higher Education in the Medical and Health Fields," (mimeo), 
DRAFT, Berkeley, California, May 5, 1970. 

c 

The terms "doctor", "physician", and "M.D." are often used 
interchangeably. In this paper we use the terms -"doctor" and "phy- 
sician" to mean practicing physicians. The term "M.D."' refers to 
medical school graduates regardless of whether they are licensed 
to practice medicine. "House officer" refers to interns and resi- 
dents. "Clinical fellow" refers to an advanced resident supported 
by one of several types of fellowships; while most schools keep 
separate records for them, the distinction between them has been 
disappearing in recent years. 
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in three consecutive stages subsequent to a premedical education 
that usually involves a baccalaureate degree: a four year medi- 
cal school program, a one year internship, and a residency pro- 
gram of from one to six or more years. Figure 1-1 outlines this 
structure schematically. The medical school program includes 
most of the didactic training as well as introductory clinical 
training. The internship is intensive on-the-job exposure to 
clinical practice, usually in a hospital setting, and the resi- 
dency provides an opportunity for the physician to learn, again 
in a hospital setting, and become qualified to practice in one 
or more of the medical specialties that have evolved over the 
years. 

Since the internship is a prerequisite to obtaining a license 
to practice medicine in almost all states, nearly all new M.D.'s 
take an internship. Similarly, participation in a residency 
program approved by a medical specialty board (a professional 
^roup that sets training standards for a specialty) is required 
of prospective members of the specialty board. The residency 
situation is confused somewhat by the fact that a physician need 
not be a member of a particular specialty board in order to 
declare himself a specialist. But since the trend is more to 
specialization and longer residencies, the percentage of self- 
declared specialists is declining. 

Medical schools do not control all internship and residency 
programs, although the fraction they control is growing. In 
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1967-68 some 45 percent of internship programs and 37 percent 
of residency program? were run at hospitals which were not 
affiliated with a medical school.^ Nor do medical schools 
train only physicians. They also have substantial enrollments 
at the masters, doctoral, and post-doctoral levels in programs 
in the so-called basic sciences. We have found it useful to 
think of these programs as the laboratory science counterparts 
of the cTinfcally oriented residency programs. The students 
in these programs, usually referred to as "Basic Science Stu- 
dents"' or "Graduate Academics", typically flow in a stream 
parallel to that of medical education (see Figure 1-1) , although 
it is not uncommon to see M.D.'s enrolled in these programs for 
additional background. 

Although M.D. graduates are generally recognized as the primary 
6utput of medical schools, there are many indications that ^h'^ 
premier position is more imaginary (or political) than real, 
particularly at established schools. The professional advance- 
ment of faculty is achieved through research and publications 
and the development of new clinical procedures and not through 
teaching medical undergraduates . Thus, the actual preference 
of basic science faculties for basic science students and clin- 
ical faculties for residents and clinical fellows is quite 
natural. Even the organization of medical schools tends to foster 

^Table 5, p.^ 2027, and Table 11, p. 2033, "Medical Education 
in the U.S.,^' JAMA , CCVI , No. 9, November 25, 1968. 
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these relationships. In most medical schools, the departments 
are the centers of power and the faculties of these departments 
can hardly be expected to favor undergraduates to advanced stu- 
dents who have selected their own departmental ^special ties . 
Programs which cross departmental boundaries, particularly the 
medical undergraduate program, offer less opportunity for pro- 
fessional advancement to a facul ty member . Why should a faculty 
member from a particular departir.ent want to teach medical stu- 
dents when he knows that the student is spending most of his 
time with faculty from other departments? 

In constrast with established schools are new and proposed schools. 
They are typically justified as a means to educate additional 
M.u.'s. The otli^r programs are included to fill in the workloads 
for individual faculty members, particularly those with unusual 
specialties. However, as the schools and departments mature, 
the shift in emphasis noted above occurs. The end result is that 
the medical undergraduate program becomes a secondary (though 
necessary) program of medical schools while graduate programs 
(residency and basic science) become the primary educational pro- 
grams. 

RECENT TRENDS IN MEDICAL EDUCATION 

From World War II to the late 1960's medical education, with much 
of the financial support coming from the F^^deral government, became 
henvily involved in scientific research in both the clinical and 
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and basic medical sciences. The resulting shift in program empha- 
sis was substantial as is obvious from Table 1-1. While the number 
of M.D. graduates has increased by roughly 50 percenv*: since 1950, 
full-time faculty has quintupled and other student categories have 
more than tripled. Thus it is clear that medical education has 
grown substantially in this period, despite the relatively small 
increase in the output of M.D.'s. 

ROLE OF MEDICAL EDUCATION IN THE LARGER HEALTH SYSTEMS 

Since we will be evaluating medical education primarily in terms 
of its impact on health, it is; appropriate to indicate the rela- 
tionship of medical education to the larger health system. Figure 
1-2 presents a schematic representation of this relationship adapted 
from a framework for health manpower research developed by Irene 
Bi!tter.^ The essential thing to note is that a great deal more 
than medical education is required in order to obtain a health sys- 
tem. Facilities, other health professionals, education programs, 
etc. are all needed to round out, the system. 

THE ROLE OF INDIVIDUAL MEDICAL SCHOOLS. IN MEDICAL EDUCATION 

Although no single medical school can be said to represent U.S. 
medical schools, it is interesting to look at the role of a particular 

Butter, I., "Health Manpower Research: A Survey,^' Inquiry , 1967. 
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school in the larger medical education system since it does exem- 
plify many of the situations, problems. and questions that arise 
at individual schools. Medical education consumed $95.3 million 

at the University of California in 1967/1968 which represented 

8 

11.6 percent of the total university expenditures. One major 

result of these expenditures was the graduation of 290 new M.D.'s 

from the medical undergraduate programs. Other important outputs 

were the 318 interns, 1143 residents, 216 basic science students, 

and 379 postdoctoral students who completed the year at one of the 

9 

three active University of California medical schools. The public 
service and research conducted on the. ca»ipuses, though not easily 
itemized, were cilso major outputs of the schools. 

Although the outputs from the three University of California schools 
(UCLA, UCSF, UCI) are substantial, the University of California pro- 
grams are only a small part of the total medical educaiton system in 
the United States. Even more important is the fact that their pro- 
duction, however large or small, is not coordinated in any significant 
way with that of other schools. Just as the departments ar.e the cen- 
ters of power at the schools, the schools are the center of power at 
the national level. This is neither good nor bad per se , but given 

This includes hospital expenses and sponsored research as tabu- 
lated in ^'Financial Schedules, Fiscal Year 1967-68," Berkeley: Uni- 
versity of California. 

%able 1, p. 1994, and Table 4, p. 2086, "Medical Education in 
the U.S. 1967-68," JAMA, 206, 9, November 25, 1968 • 
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the general lack of information about health manpower and its 
production it is probably very wasteful to have so little central 
coordination. 

Unfortunately, the scarcity of facts about the determinants of 
health and the provision of health care seems to indicate that 
it will be some time before a coherent national policy on medical 
education evolves. Since a uniform factual basis is a prerequi- 
site to coordinated planning and decision making, "^t would appear 
that the University of California and other schools will have to 
continue in their roleG as relatively independent producers of 
physicians. 

ORGANIZATION OF THIS PAPER 

This paper is concerned primarily with the problem of allocating 
resources to and among programs at public medical schools. In 
contrast with Many of the recent studies in higher education plan- 
ning which have been rather theoretical, we have chosen a more 
pragmatic, policy oriented study which we feel can have a more 
immediate impact on the direction of medical education. Since 
prospects of financial difficulties at all levels of both medical 
schools and government have left planners and administrators more 

^^For example, the long time lag between decisions to expand 
medical school enrollments and the increases in physician output 
is so long (about ten years) that there is a possibility that under 
current arrangements too many or too few physicians may be produced. 
This may not be disastrous, but it may be a very inefficient use of 
resources. 
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open to discussion about changes in priorities. Perhaps we have 
a chance to have a significant impact. 

An important premise that underlies this entire analysis is that 
emphasis in medical edijcation can change only slowly. When dis- 
cussing decisions related to program mix, particularly changes 
in program mix, it is probably not useful to consider alternatives 
which v;ould significantly change the structure or operation of a 
school over a short period of time. This is because of a combina- 
tion of natural reaction to change and the substantial dispersion 
of power at medical schools which would make significant short 
.run changes very difficult to achieve. This premise, in conjunc- 
tion with our desire to influence more immediate decisions and 
the general lack of data on costs of and benefits from medical 
education programs, has led to the choice of analyses presented 
here. 

Chapter 2 discusses briefly the two most important approaches to 
medical education decision making. Chapter 3 discusses several 
prior studies of medical education as well as studies of health 
and education that are of potential value in medical education 
planning and decision making. Chapter 4 presents an original 
analysis of the costs of medical education. Chapter 5 discusses 
the benefits of medical education. Chapter 6 pulls together the 
findings of Chapters 4 and 5 to answer several important policy 
questions regarding medical education. And finally. Chapter 7 
summarizes the results, presents a few conclusions, and speculates 
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about appropriate directions for medical education in the near 
future. 
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CHAPTER 2 

DECISION MAKING IN MEDICAL EDUCATION 

Decision making in medical education, as in any. other complex 
system or organization, is a group process. And one should not 
need to be told that the "group" that "makes the decisions" in 
medical education is anything but coordinated and organized. 
Given this fact of life, it seems quite important to discuss 
the sorts of decision-making environments that the medical edu- 
cation planner is likely to encounter. This may be very relevant 
to his choice of analyses, report content and mode of presentation 
A complete discussion of the subject is beyond the scope of this 
project, but we can indicate roughly how the "system" operates 
and where the decisions are made. 

DECISION MAKING VS. PLANi^ING 

Although not directly relevant to the main thrust of this paper, 
we believe that there is a need for a brief discussion of the 
distinction between planning and decision making. "So long as 
'planning' can mean almost anything, planners can both use the . 
approbation the concept brings and avoid the limitations imposed 
by any single designation of function."' And so long as planning 
and decision making remain undefined, one cannot adequately evalu- 
ate either of them. 

^William Petersen, "On Some Meanings of Planning," Journal of 
The American Institute of Planners , May 1966, p. 130. 
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By "planning" we mean: the rational process of mapping out the 

consequences of specific actions in relation to a desired set of 

objectives. Implicit in this definition is a coherent set of 

objectives. By "decision making" we mean: the rational process 

2 

' of selecting one of two or more plans or courses of action. Al- 
though for an individual person decision making implies planning 
(i.e., in order for an individual to make a decision, he must 
have reasoned out the consequences of the alternatives, hoivever 
imperfectly) , we do not believe this to be the case for an or- 
ganization, except in the situation where responsibility for both 

planning and decision making is formally or informally vested in 

3 

the same group or individual. 

The question that arises at this point is whether an organization 
should have a joint planning-decision making group or individual. 
Although it may be more efficient to have such an arrangement, 
particularly in small organizations, v/e believe that for organi- 
zations with public responsibilities (such as public medical schools), 
planning and decision making should be separate functions performed 
by separate groups or individuals. The threat that a joint planner- 

' 2 

Since we are only trying to establish a coherent basis for the 
seqtjel here, we will not discuss such things as rationality. Let us 
just say that in this discussion rationality implies stability over 
time. 

3 

-This dichotomy between planning and decision making is discussed 
is some detail by C. A. Anderson, "Theoretical Considerations in Edu- 
cational Planning," in G. Z. F. Bereday and J. S. Lauwerys, eds.. Edu- 
cational Planning, World Year Book of Education, 1967 , New York: Har- 
court. Brace & World, 1967. 
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decision maker may be corrupted or be misguided is too real to 
allow such a joint arrangement. At least if planning and decision 
making are separate functions and the plans are made available to 
the public, there is some semblance of a check on the pevformance 
of the decision maker. 

DECISION MAKING MODELS 

There are two basic decision making models in medical education: 
political and economic. Although there are some overlaps, the 
political modelsare relevant primarily to institutional decisions 
and the economic models are relevant primarily to individual deci- 
sions. We will briefly discuss each of these in turn. 

Political Systems 

Decision making based on political power and persuasiveness has a 
long history in western culture. While it may not always be effi- 
cient and it tends to favor those in positions of wealth and power 
it has been a remarkably effective system for allocating resources 
in areas where no real agreement exists about values or objectives 
And it seems clear that some sort of formal political framework 
must remain to reconcile and resolve conflicts (via vote trading 
and buying) based on differences in preferences and priority struc 
tures. This seems to be the principal "decision system" that medi 
cal education planners will be facing for some time to come. 
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It might be reasonable to discuss two classes of political decision 
making, one based on formal political organizations and the other 
on informal arrangements and interactions, but we prefer to consider 
only one class based on the resolution of conflicts and differences 
of opinion through power and influence. The process may have a loose, 
fluctuating formal structure such as a state legislature; or it may 
be very informal like the "process" described by Elizabeth Drew in 
the Atlantic Monthly several years ago,^ In formal systems priorities 
shift relatively slowly, principally when new appointments are made, 
and the principal decisions are often the appointments themselves. 
Legislative systems are likely to be more erratic; devotion of in- 
dividuals to particular causes and the resulting vote trading may 
result in policy shifts from session to session, although a general 
stability usually prevails. Informal systems are based primarily 
on proximity to influential people; the final actions generally come 
from one of the formal systems, but the stimulus comes from informal 
contacts. 

Political Decision Making Centers 

While it is not possible to draw up a comprehensive list of decision 
making centers in medical education, it is of some interest to list 
some of the major classes of decisions and decision makers. This 
provides additional perspective on the complexity of the problems 

^Drew, E.B., "The Health Syndicate," Atlantic Monthly , Decem- 
ber, 1967. 
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facing planners and analysts. Table 2-1 presents such a list. Al- 
though it is very abstract, we think it does identify the centers 
of influence in the major classes of medical education decisions. 
Figure 2-1 provides an additional perspective by clarifying the 
basic interaction patterns of the major decision makers in medical 

education. Additional detail can be found in the discussion of 

5 

decision rraking in medical education by Fein and Weber. 

Even more important to this discussion is the role of special interest 
groups, particularly the AMA. Although it is only indirectly con- 
cerned with medical education, the AMA is the most influential of 
the power groups in medical education today. The licensing and 
certification powers that are held by its member doctors at both 
national, local and institutional levels provide the. AMA with sig- 
nificant influence over both expansion and innovation in medical 
education. It is not our objective here to delve into the details 
of the the influence patterns, since this has been done elsewhere.^ 
Wfi merely want to indicate that physicians have significant control 
over the future of their profession and planners should not fail to 
consider this when preparing their reports. 

Federal agencies, despite their increasing role in the financing of 
medical education, seem to be staying away from major decision making. 

g 

Fein, R. and G. I. Weber, Financing of Medical Education , New 
York: McGraw-Hill, esp. pp. 33-8. 

Elton Rayack in his book. Professional Power and American Medi- 
cine: The Economics of the American Medical Association (Cleveland: 
"World Publishing Co., 1967), has discussed the role of the AMA in 
medicine in considerable detail. 



TABLE 2-1 

CLASSES OF DECISIONS AND PRINCIPAL DECISION MAKERS 
AT PUBLIC MEDICAL SCHOOLS 



CURRICULUM - NEW PROGRAMS 

Department Chairmen, Faculty, Deans 
University Officers 
Accreditation and Licensure Groups 
Affiliated Hospitals 

BUDGET 

State Government 

Campus and University Officers 

Deans, Chairmen 

CONSTRUCTION 

University Officers, Campus Officials 
State Government 

Federal Government Grant Agencies 
Private Agencies and Donors 

RESEARCH 

Federal Agencies, NIH, PHS 
Faculty 

Private Foundations 

STAFFING 

Department Chairmen 
Deans, Faculty 

ENROLLMENT - ADMISSIONS 

Department Chairmen, Deans, Faculty 
Students 

PATIE>iT CARE 

Patients - Private and Departmental 
Hospital Staff and Physicians 
Health Insurance Coiiipanies 
City atjil lounty HnvtM-niiuMits 
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FIGURE 2-1 

GENERAL PATTERNS OF INFLUENCE IN 
MEDICAL EDUCATION DECISION MAKING 
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They affect the shape of programs but the little evidence that is 
available seems to indicate that they act more as catalysts than 
initiators of change. That they have an impact has been shown 
very dramatically by Mark Blumberg. He noted a dramatic positive 
correlation betv;een federal funds (received under the Health Pro- 
fessions Education Assistance Act, as amended June, 1969) ami both 
absolute and relative growth of entering classes at medical schools. 

Other than these two "outside" groups, most of the substantive deci- 
sions are made at the departmental level at the individual meoical 
schools. Needless to say, this makes more difficult the implementa- 
tion of any major innovations and changes in medical school programs 
and curricula, 

• 

Economic Systems 

Economic systems have been the basis for most of the private busi- 
ness transactions in the U. S. but there has been little effort to 
develop actual or pseudo markets for regulatiiig transactions in 
social fields. This is particularly true in fields like health, 
education, and welfare In which there is little incentive for pri- 
vate enterprise to join the action. In such fields political sys- 
tems have evolved instead. While it is clear that formal economic 

^Blumberg, M. S., " Medicine and Related Occupations", (mimeo), 
Berkeley: Office of Health Planning, University of California, 
December 1969, pp. 82-6. 
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markets eliminate sources of political power and influence, they 
are generally rather efficient mechanisms for guiding resource 
allocation decisions. 



Although we do not see any significant opportunities to institu- 

8 

tionalize economic decision making systems in medical education , 
it is of some interest to consider the collective actions of in- 
di vidua physicians as economic market phenomena • Such an approach 
can be used as the basis for study of the impact of plans and pro- 
posals for medical education, particularly at the national or state 
level. Such things as the effect of a new medical school in state 
A on physician supply in state A could be analyzed on this basis. 



A discussion of responses to changes in supply and demand for pro- 
fessional services by Mark Blumberg provides an interesting 
supplement to our previous discussion of political decision making 
systems. He suggests that reactions of physicians (and other health 
professional groups) to changes in supply and demand for their ser- 
vices can ursually be explained in terms of a natural economic self 



The National Intern and Resident Matching Program (NIRMP) is 
a rare example of a formal market system in a social context. It 
serves pr imarily as an information exchange mechanism, but we think 
it properly qualifies as a market system. More sophisticated mar- 
ket systems would probably not be well received. Lonsider, for 
example, the likely reaction to a state or national market for 
selling licenses to practice medicine. One purpose of such a market 
might be to establish an "equitable" geographic distribution of phy- 
sicians across a state or the nation. By establishing high license 
costs in areas with relatively many physicians and low (even nega- 
tive) license costs in areas with relatively few physicians, it 
might be possible to divert physicians to areas of low supply. 
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interest. This does not simplify the decision making process, 
but tt does suggest that economic analysis might be an appropriate 
way to study the impact of proposals for new medical education pro- 
grams, etc. on physicians (and other power groups). 

Since we are concerned here primarily with institutional decisions 
we will not pursue this subject further at this point. Frankly, 
we see little potential for improvement or change through such 
a discussion. Political processes seem firmly entrenched as the 
primary decision making mode, and while these are undoubtedly fas- 
cinating subjects for study, there seems to be little hope for 
al tering* them from the outside. We proceed here on the premise 
that more can be accomplished by providing more facts and figures 
to the decision makers. 



Blumberg, M. S., "Response of the Health Professions to 
Changes in Supply and Demand for their Services,*' (mimeo), Berkeley, 
California: June 1970, 16 pp. 
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CHAPTER 3 
ALTERNATIVE APPROACHES TO PLANNING 

Of the recent research on medical education, very little has been 
oriented toward administrative planning and decision making. Prin- 
cipal emphasis has been on health care delivery and medical techno- 
logy. This is not to condemn the work that has been done, but 
rather to indicate that one important area of applied research has 
been seriously neglected. 

Medical education is not unique in this regard, Kenneth Boulding 
has discussed the lack of an economic theory of educational "firms" 
in some detail^, and his comments apply equally well to medical 
education. He makes it quite clear that a great deal of very fun- 
damental analysis of educational systems needs to be done, particu- 
larly regarding whet he calls the "informational variables." 
Informational inputs and outputs do not fit the accounting procedures 
set up for physical inputs and outputs, and since these are variables 
of principal interest in educational systems, there is certainly a 
need for study in this area. Until a theory of education "firms" 
encompassing such informational relationships in educational systems 
car> be developed, administrators will have to do the best they can 
with the traditional fiscal accounts. 



"The University as an Economic and Social Unit," in John 
Winter, Colleges and Universities as Agents of Social Change , CRDHE, 
WrCHE, 1968, pp. 75-87. 
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Most of the recent medical education planning studies have been . 
qualitative rather than quantitative. V'hile there is certainly 
a need for good qualitative research, it seldom provides a reli- 
able basis for making the important decisions that face admini- 
strators at the national, state or institutional level. Problems 
Such as defining the proper role of sponsored research at medical 
schools, determining the resources required to educate a new phy- 
sician, or selecting the department in which to restrict growth, 
need quantitative as well as qualitative research. 

We noted in the previous chapter that decision making for medical 

{ — 

education is necessarily a group process. Planning, however, can 
be an individual process. It can consist of collecting and inter- 
nalizing previous studies or it can involve substantial original 
analysis. In any case, the essence of the planning process is the 
enumeration and evaluation of the results expected of one or 
several specific courses of action. Two major approaches to this 
process that have been formalized over the past several decades 
are systems analysis and cost-benefit or cost-effectiveness analysis. 
Each has merits and shortcomings, and in light of the nature of 
the decision making processes that we must rely on, it seems appro- 
priate to introduce both of them. They may lead to more efficient 
utilization of resourcas^ better understanding of problems, and/or 
clearer notions about objectives, but they are only tools for deci- 
sion makers, not ends in themselves. But since they deal primarily 
with quantifiable variables and parameters and cannct cope with sub- 
jective and qualitative variables, it is possible that they represent 



28 

a threat to society in a very real sense, Wildavsky, who has dis- 

2 

cussed this problem at some length , concludes that adequate deci- 
sion making requires what he calls political rationality and that 
planning techniques such as systems analysis and PPBS should be 
applied carefully lest fundamental human (political) values be 
subordinated to economic valuv^s. 

SYSTEMS ANALYSIS 

Systems analysis is a generic term which refers to the systematic 
functional analysis of any organization or systen. The analysis 
may have qualitative components, but it generally involves the 
manipulation of a mathematical representation of the system of 
interest. The usual obiective is to determine the mode of opera- 
tion or the level and mix of activities which will meet specified 
c'onstraints or r'equirements most efficiently. Even if a complete 
analysis prqves impossible in a particular situation, the systems 
approach that underlies it usually leads to improved understanding 
of the problem and often to improved operation of the actual s^ystem. 
The systems approach caj.ls for consideration of all possible factors 
in the analysis; a model of the system under investigation is an 
intermediate objective. In developing (or attempting to develop) 
this model, the analyst can learn a great deal about the system, 
perhaps more than he learns by manipulating his model. 

2 

A. Wildavsky, '*The Political Economy of Efficiency: Cost- 
Benefit Analysis, Systems Analysis, and Program Budgeting," Publ ic 
Administration Review , December 1965, pp, 292-310. 
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Of Medical Education 



Systems analyses of medical education are not common; only two such 

studies have reached my attention. The most comprehensive and best 

known of these is one of a series of analyses of higher education 

3 

from the University of Toronto. They have constructed a rather 
detailed model of the Faculty of Medicine at the University of 
Toronto and discuss its use as a tool to study the implications 
of changes in output, production technology, or curriculum. Essen- 
tially they have established a detailed simulation model which 
analyzes the hours of availability of each input resource required 
to obtain a specified output mix given the production technology. 

The model "moves" students through their education programs for up 

4 

to 65 times periods using a Markov transition matrix. 



Despite the attractiveness of this model and the general approach, 
it has not been widely adopted or adapted. The principal reason 
for this, and the principal drawback of any such system, is the 



An introduction to their models can be found in Wilson, R., 
W. Wolfson, S. Centner and J. R. Walter, "Systems Analysis in Health 
Sciences Educational Planning," Canadian Medical Association Journal , 
Vol. 100, April 19, 1969, p. 715. 

4 

Readers interested in more detail about the models are referred 
to Judy, R. W., "Systems Analysis and University Planning," paper 
presented at Symposium on Operations Analysis of Education, November 
1967, Washington, D. C. A complementary model of graduate medical 
education is discussed in Wilson, R., I. Kilpatrick and J. R. Walter, 
"The Dynamics of Graduate Medical Education," Annals of the Royal 
College of Physicians and Surgeons of Canada, Vol. 1, No. 3, July 
1969, pp. 197-211. 
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tremendous investment required of the potential user to estimate 
the coefficients in the input-output matrix. As much as $500,000 
might be required over a two year period and even then the system 
may not prove useful . 

The other systems analysis of medical education was done by the 
Medical Facilities Planning Group at Stanford University. They 
did not study the entire medical school, but focused on the clini- 
cal teaching situations and their relation to health care systems. 
5 

In their report they examine several analytical models, discuss 
their usefulness, and present a few preliminary results. The 
study is not a comprehensive one, even of clinical teaching sys- 
tems, but it does provide the best analysis of clinical teaching 
at a medical school that is currently available. 

Of Higher Education Systems 

Whereas systems analyses of medical education are few in number, 
there have been many studies of other classes of educational sys- 
tems, higher education systems in particular.^ Not surprisingly, 
nearly all of these studies are oriented toward the solution of 
administrative problems. They have almost uniformly failed to 
deal with what may be the most important problems facing higher 

5 

"Clinical Teaching and Health Services,'' Part I of Clinical 
Teaching and Health Care Systems: Models and Evaluations , A Report 
to the Commonwealth Fund by Medical Facilities Planning Group, Stan- 
ford University, June 1969. 

^A good general discussion can be found in Ryans, D. G., "Systems 
Analysis in Planning," in 0. A. Knorr, ed.. Long Range Planning in 
Higher Education , Boulder, Colorado: Western Interstate Commission 
""'or Higher Wucation, April, 1965, pp. 79-116. 
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education today, namely, curriculum design. As Rath has pointed 
out^, the student is viewed as an object rather than a key "inde- 
pendent variable." Richard Durstine has recognized this short- 

o 

coming and tried to develop a model of individual learning. We 
hope that in the future, analysts will try to adapt his models, 
perhaps even incorporate them into a larger scale system. 



Of the more typical systems analyses of higher education, many 

could be adapted to the study of medical education. However, given 

the rather limited application such studies j^ave had to date, we 

suspect that it would not be worth it to try to adapt any of these 
9 

models. Even the models that have been specifically oriented 

toward medical education have had little if any impact. 



For readers interested in reviewing some of the important analytical 
models of university operation, we recommend the paper compiled by 



Rath, G,.J,, "Management Science in University Operation," 
Management Science , Vol, 14, No, 6, February 1968, pp, B-373-3S5, 

o 

Durstine, R, M. , "Modelling the Allocation Process in Educa- 
tion," (preliminary draft), Cambridge: Center for Studies in Edu- 
cation and Development, Graduate School of Education, Harvard Uni- 
versity, no date. 

^Herman Koenig, whose group at Michigan State University has 
developed a rather elaborate decision making model (see Koenig, H, 
E., M, G. Keeney and Zemach, "A Systems. Model for Management 
Planning and Resource Allocation in Institutions of Higher Education, 
East Lansing: Michigan State University, 1958), subsequently, "found 
it difficult to see any department chairman [or],,, dean might arti- 
cular his objectives in the form required [by their model]," (See 
Koenig, "Systems Models and their Application in Management Planning 
and Resource Allocation in Institutions of Higher Education," East 
Lansing: Michigan State University (prepared for ORSA Meeting, Miami 
November 10-12, 1959, p, 19), Given this admission we wonder whether 
similar implementation problems may not arise in similar models. 
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Weathersby and Weinstein. They have compared and contrasted 
over fifty different models, classifying them as either general 
university decision models, special purpose university planning 
models or national educational models. The special purpose 
models seem to offer the most promise for immediate returns, but 
national level models might also prove useful. We are not hope- 
ful about the general university decision models (cf. footnote 9) 
although they certainly wo'jld be quite valuable if they could be 
implemented. 

Before we move on, we would like to mention a few studies not 
listed by Weathersby and Weinstein which may be of some value 
to an interested reader, three national education planning models, 
and three special purpose planning models. A study by Koulouri- 
anos provides a particularly sound review of the use of input- 
output models for educational planning. His study, and one by 
1 2 

Irma Adelman , are oriented toward planning for developing countries. 
A pair of papers by Leonard Miller and Roy Radner are in essentially 

Weathersby, G. B. and M. C. Weinstein, "A Structural Com- 
parison of Analytical Models for University Planning," Report No. 
P-12, Berkeley: Ford Foundation Research Program in University 
Administration, University of California, 1970. 

^^Koulourianos, D. Th., "Educational Planning for Economic 
Growth," Technical Report No. 23, Center for Research in Manage- 
ment Science, Berkeley: University of California, February 1967. 
266 pp. 

^"'^Adelman, I., "L-P Model, of Educational Planning: Argentina," 
in Adelman & Thorbecke, eds.. Theory and Design. of Economic Develop- 
ment , Johns Hopkins Press, 1966. 
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the same class, although they focus more on the educational system 

13 

itself rather than its impact. 

Capital expansion poses much the same problem for medical education 

as it does for the rest of higher education. Analysis of aggregate 

expansion might be facilitated by the use of an approach suggested 

14 

by Robert Sanderspn. He has applied network analysis to the 

problem of multicampus expansion planning. At the campus level, 

15 

studies like those of Graves and Thomas and Dickey, Connor and 
Hopkins^^ might be useful in obte."'ning more efficient building 
layout and campus design. 

Another study which might be a useful model for an analysis of 



1 

.Miller, L. S., "A Higher Education Cost Model,'* (mimeo), 
Working Paper No. 1, Project on Econometric Studies of Higher 
Education, Berkeley: Carnegie Commission on the Future of Higher 
Education; Radner, R., and L. S. Miller, "Resource Requirements 
for a Universal Two Year College Program," (mimeo). Working Paper 
No. 2, Project on Econometric Studies of Higher Education, Berke- 
ley: Carnegie Commission on the Future of Higher Education, 
February 1969. 

^^Sanderson, R. D., "The Expansion of University Facilities 
to Accommodate Increasing Enrollments," Ford Foundation Report 
No. P-3, Office of the Vice President - Planning and Analyses, 
University of California, Berkeley, November 1969. 

1 5 

Graves, R. J. and W. H. Thomas, "A Classroom Location 
Allocation Model for Campus Planning, " (mimeo), Buffalo: 
Division of Scheduling and Inventory, Office of Facilities 
Planning, State University of New York. 

^^Dickey, J. W., Connor, G. R., and J. Hopkins, "Campus 
Building Arrangements Using the Branch and Bound Technique with 
Subjectively Established Bounds," (mimeo), Blacksburg, Virginia: 
Virginia Polytechnic Institute. 
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17 

medical education was reported by Rosenstein. This study is 
a very interesting analysis of engineering education and while 
it is essentially qualitative we think it. can properly be termed 
a systems analysis. It focuses on a rather broad set of policy 
questions and makes a series of recommendations regarding the 
future of engineering education and curricula. While one may 
take issue with Rosenstein's objectives, criteria, and recom- 
mendations, his approach is certainly interesting and deserves 
some study as a model for academic planning for other pro- 
fessional education programs. 

Of Health Systems 

Though not directly relevant to medical education, planning ana- 
lyses of health systems can have important implications for the 
future of medical education. In fact, without such studies the 
evolution of medical, care and medical education is likely to be 

painfully uneven and slow* Navarro has discussed some of the 

18 

general issues involved , with particular attention to critical 
17 

Rosenstein, A. B., "A Study of a Profession and Professional 
Education," School of Engineering and Applied Science, UCLA, Decem- 
ber 1968. 

18 

Navarro, V., ''Systems Analysis in the Health Fields," Socio- 
Economic Planning Sciences , Vol. 3, No. 3, October 1969, pp. 179- 
189. Another survey can be found in Flagle, C- D., "Operations 
Research in the Health Sciences," Operations Research , Vol. 10, 
1967, pp. 591-603. 
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problems of objectives and performance evaluation. A different 

kind of introduction can be found in a recent article by Gar- 

1 9 

field in the Scientific American in which' he discusses the 
need for a larger frame of reference in the analysis of health 
care delivery. 



Two large scale analyses of health systems deserve some mention 

at this point, both executed by several overlapping groups at 

20 

Stanford University and documented in a series of reports. 
These analyses offer considerable promise as models for use in 
future investigation. They are for the most part theoretical 
in nature (that is, the models have not been fully implemented 
or tested), but they do seem to be reasonably complete and 
well structured. 



The second "comprehensive" approach has been proposed by Naddor, 



Garfield, S. R., "The Delivery of Medical Care," Scienti- 
fie American , Vol. 222, No. 4, April 1970, pp. 15-23. 

^""Smallwood, R. D., E. H. Sondik and P. L. Offer;end, "Toward 
an Integrated Methodology for the Analysis of Health Care Systems," 
Technical Report No. 6252-3, Information Systems Laboratory, Stan- 
ford University, June 1970, 36 pp; "A Model for Evaluating Medical 
Facility Macroplans," (mimeo) , two chapters from final report of 
Stanford Medical Facility Planning Group to the Commonwealth Fund, 
Stanford: Department of Engineering-Economic Systems, Stanford 
University; and CI inical Teaching and Health Care Systems: Models 
and Evaluation , op . cit . 
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Shuman and Young from Johns Hopkins. Their principal objective 

is to determine efficient locations for health care facilities 

in a region, but they have considered a great many important issues 

in their analysis. A similar but much simpler model has been 

22 

suggested by Love, et. al_. One of its advantages is at once a 
disadvantage: it uses dynamic programming. At least at the cur- 
rent state of the art of dynamic programming, this restricts the 
detail that can be included in the model rather severely. However, 
this approach does seem to warrant further investigation. 

COST-BENEFIT OR COST-EFFECTIVENESS ANALYSIS 

Although seldom mentioned in the same breath, cost-benefit analysis 
and systems analysis are conceptually quite similar. Both are 
tools for studying the effects of alternative courses of action; 
both are applied in studies of "complete" systems; and both deal 
principally with quantifiable variables . The principal difference 
between the two ^"ques is that cost-benefit or cost-effective- 
ness analysis requires knowledge of only the inputs and outputs 
whereas systems analysis requires specific knowledge of the internal 
functioning of the system. There has also been a difference in 

21 

Naddor, E., L. J. Shuman and J. P. Young, "A Planning Model 
fov' Regional Health Services," paper presented at ORSA '^'atidnal 
Meeting at Miami Beach, November 1969. 

22 

Love, C. 6., R. A. Mathias and G. Trebbi , "Dynamic Planning 
of Health Care Systems," (preliminary copy), Pittsburgh: Westing- 
house Electric Corporation, 1970. 
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the evolution of the two procedures: systems analysis, both in 

its theoretical foundations and applied techniques, has developed 

in a rather coordinated growing process, whereas cost-benefit 

analysis has evolved almost entirely without a theoretical basis. 

Several attempts have been made to develop a theory of cost- 
23 

benefit analysis , but none of them seem to expand the concept 

or applicability of the technique. More useful to the practi- 

24 

tioner is the discussion by Prest and Turvey , which covers in 
some detail the methodological issues surrounding the use of 
cost-benefit analysis. 

The evolution of cost-bene.fit analysis seems much more closely 
related to development of understanding of institutional be- 
havior and related data resources in specific case studies than 
to any theoretical . foundation that may have evolved. Typically, 
cost-benefit and other studies (and proposals) have stimulated 
new data collection and refinement efforts which in turn stimu- 
late more detailed and thorough analysis. This cyclical growth 
process does not seem to have led to any breakthroughs in either 
education or health, but there does appear to be a growth in 

See for example. Fox. P.D., "A Theory of Cost-Effectiveness 
for Military Analysis," Operations Research , Vol. 13, 1965, pp. 
191-201; Heuston, M. C, and G. Ogawa, "Observations on the Theo- 
retical Basis of Cost-Effectiveness," Operations Research , Vol. 14, 
March-April 1966, pp. 242-66; and Hitch, C. J. and R. N. McKean, 
The Economics of Defense in the Nuclear Age , London: Oxford Uni- 
versity Press, I960. 

Prest, A. R., and R. Turvey, "Cost-Benefit Analysis: A 
Survey," The Economic Journal, Vol. 75, No. 300, December 1965, 
pp. 283-735. 
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understanding of the issues and problems. 
Of Higher Education Systems 

Despite the lack of specific guidance, there are some discussions 
of cost-benefit analysis in higher education and *some actual 
studies that should be reviewed by anyone interested in the sub- 
ject. In the mid 1960's there was a general skepticism of cost- 
benefit analysis as a tool for evaluating alternatives and 
affecting policy. Mood and Pov/ers noted that poorly defined 
goals, multiplicity of programs, lack of information, and mea- 
surement problems were. major barriers to the appl Ication of the 
25 

technique. Jack Wiseman has also raised some serious questions. 
He suggested that the reason that cost-benefit studies have pro- 
duced less policy accord than might have been expected, is that, 
for practical purposes, it is not possible to separate judgments 
about value of educational investment in human beings from judg- 
ments on other values which are themselves affected by education. 
He is "very uncertain as to how useful a policy tool benefit- 
cost studies alone can ever become, and suggest[s] therefore... 
that we should not neglect complementary approaches: studies 
of actual methods of provision [of education]; normative stu- 
dies to study the relations between particular systems of 



Mood, A. M. and Powers, R., "Cost-Benefit Analysis of 
Education," Technical Note No, 27, Washington, D. C: National 
Center for Educational Statistics ^ U. S. Department of Health, 
Education & Welfare, March 30, 1967, 15 pp. 
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provision and postulated economic and social goals; broader studies 

26 

of social context, etc.; and comparative studies." 

One of the most comprehensive cost -effectiveness models that we 

have come across was designed by Abt Associates as a procedure for 

evaluating project proposals for the Elementary and Secondary Edu- 
27 

cation Act. Five separate submodels evaluate the effects of 
different proposals on the school, the community, the instructional 
process, as well as overall costs and effectiveness. By running 
the model as part of a simulation procedure, the hope is to obtain 
guidance in selecting sites for the implementation of specific 
projects. The model was far from implementation in 1966 when the 
report was released and some of the required data were not avail- 
able for use in pilot runs. Since we have seen no further reports, 
v/e do not know how far this study was carried. 

Other analyses have discussed specific prob'iems that arise in the 
definition and analysis of costs and benefits. One of these prob- 
lems centers on the distributional effects of educational programs. 
Weisbrod v/as the first to examine this topic 1n detail, and he 



•J.. Wiseman, "Cost-Benefit Analysis in Education," Southern 
Economic journal , xxxiii. No. 1, Part 2," July 1965, p. 12. 

91 

"A Cost-Effectiveness Model for the Analysis of Title I ESEA 
Project Proposals," Parts I through VII, Cambridge, Massachusetts: 
Abt Associates, Inc., December 9, 1966, 124 pp. (Prepared for 
Division of Operations Analysis, NCES, U. S. Department of Health, 
Education and Welfare. Available through ERIC). 
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concluded that spillover effects due to migration were of con- 
siderable interest for equity considerations. "Population 
mobility and fiscal interdependence make education decisions 
in one part of the nation important to other, even distant 
parts/*^^ In particular, he suggests that outmigration of 
educated people tends to lead to underinvestment in educa- 
tion in an area and inmigration can be thought of as a fixed 
benefit having no effect on marginal decisions. The latter 
conclusion, while it may hold for some forms of universal 
education, does not make sense in terms of professional or 
vocational education. An area that imports individuals with 

a particular skill and knows that it does, would be foolish 

29 

not to consider the fact in its decisions. 

Income redistribution is another topic that has received some 
attention; this, too, is relevant to equity considerations 
particularly with regard to equitably distributing the subsidies 
(full cost of education less student charges) to the population 
of interest. Hansen and Weisbrod concluded that in Califcrnia 
the distribution of subsidies actually favors upper inc:DiTie 



Weisbrod, B. A., External Benefits of Public Education: 
An Economic Analysis , Princeton: Industrial Relations Section, 
Princeton University, 1964, p. 117. 

29 

Relevant to this is Holzman, A. G., "A Note on Public 
Education arid Spillover Through Migration,^' Journal of Political 
Economy , October 1966, p. 524-5. 
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30 

families, Pechman, using the same data, concluded that the 
California system of public higher education is progressive, 
with a net redistribution from families with incomes above 
$12,000 to families with incomes below SlZjOOO,"^^ A more im- 
portant criticism that he made is that Hansen and Weisbrod 
did not indicate the effect of higher education on the distri- 
bution of lifetime incomes (i,e,s the long term redistributive 
effects). Clearly, such an analysis is beyond their reach, 
but the criticism stands. 

Other issues that have been- discussed are intergenerational 

32 33 34 

benefits , dropout preventions , uncertainty , and social 

35 

returns . All in all, there are quite a few indirect benefits 
and effects that need to be considered in any thorough cost 



3n 

Hansen, W. L. and B. A, Weisbrod, ''The Distribution of 
Costs and Direct Benefits of Public Higher Education: The Case • 
of California," Journal of Human Resources , Vol. 4, No, 2, Spring 
1966, pp. 176-19T - 

31 

Pechman, J. A., "The Distributional Effects of Public Higher 
Education in California," Journal of Human Resources , Vol. 5, No. 
3, Summer 1966, pp. 361-370. 

See Spiegelman, R. G. , "A Benefit-Cost Model to Evaluate 
Educational Programs," (mimeo), Stanford: Stanford Research Insti- 
tute, 1968; and Swift, W. J. and B. A. Weisbrod, "On the Monetary 
Value of Education's Intergenerational Benefits Journal of Pol i- 
tical Economy , Vol. 73, December 1965, pp. 673-9. 

33 

Corazzini, A. J., "The Decision to Invest In Vocational Edu- 
cation: An Analysis of Costs and Benefits," Journal of Human Re- 
sources , Supplement, 1968, pp. 88-120. 

^^Packer, A. H., "Applying Cost-Effectiveness Concepts to the 
Community Health System," Operations Research . 

35 

Bowman, M. J., "Social Returns to Education," International 
Social Science Journal, Vol. 14, No. 4, 1962, pp. 647-659. 
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benefit analysis of an educational system. Feldman and Singer 
have suggested that, given the lack of knowledge about many of 
these relationships, "public officials would be better advised 
to make their current allocation decisions on the basis of in- 
tuitive judgments of the magnitude of external benefits- At the 
same time, to guide future allocation decisions, they should 
support research on the measurement of externalities instead 
of Studies which measure purely private benefits." 

Of Health Systems 

Because medical education is closely related to health systems 
as well as education systems, we would like to consider some 
of the cost-benefit studies of the former that have been done 
in the past few years. These should help to define further 
the problems that must be faced in a thorough analysis of medi- 
cal education. Review (or overview, if you prefer) articles 

37 38 
by Jack Wiseman and Herbert Klannan discuss most of the 

major issues that arise in cost-benefit studies of health. Less 



Feldman* P. and N. M. Singer, "Benefit-Cost Analysis of 
Public Programs for Education and Training," Socio-Economic 
Planning Sciences , Vol. 14, 1970, pp. 283-289. 

37 

Wiseman, J., "Cost-Benefit Analysis and Health Service 
Policy," Scottish Journal of Political Economy, Vol. 10, No. 
1, February 1953, pp. 128-145. 

38 

Klarman, H. E., "Present Status of Cost-Benefit Analysis 
in the HeLith Field," American Journal of Public Health , Vol. 
57, No. 11, November 1967, pp- 1848-53. 
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adequate is the discussion by Crystal and Brewster. 

Since we will discuss specific aspects of a good number of the 
cost-benefit studies of f:ealth in our chapter on benefits, we 
will limit our discussion at this time to one important point, 
related to the distinction between health care as an investment 
good and health care as a consumption good. Even more than in 
education, this is an important distinction and it complicates 
any cost-benefit analysis. Essentially, it would be desirable 
to be able to determine the amount of health care obtained by 
individuals w^;?ch cannot be related to increase productivity, 
etc. This amount, which presumably results in greater peace 
of mind for the individual, is typically thought of, not as an 
investment, but as consumption. Needless to say, while we can 
talk about this distinction, it is not presently possible to 
quantify it. 

O THER RELEVANT STLfPIES 

Although the cost-benefit analysis appears to be a better choice 
than does systems analysis as a tool for studying medical educa- 
tion, we are of the opinion that neither will suffice by itself 
at this time. Too little is known of the functional relationships 

Crystal, R. A. and A. W. Brewster, "Cost Benefit and Cost 
Effectiveness Analyses in the Health Field: An Introduction," 
Inquiry , Vol. 3, No. 7, December 1966, p. 3-13. 
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either within medical schools or linking medical schools to 
society to be able to implement a comprehensive systems ana- 
lysis. And there are far too many intractable measurement 
problems facing the cost-benefit analyst. 

40 

More appropriate, we feel, are studies like those of Blumberg , 
Fein and Weber^\ and the Illinois toard of Higher Education^^, 
which are essentially compendia of smaller research studies that 
relate in varying degrees to the problems that face medical 
education decision makers. Each of these studies has facets 
similar to both systems analysis and cost-benefit analysis, but 
none of them falls neatly into either category. Actually, they 
are probably best categorized ^s economic studies si^e most of 
the analyses are of that type. This is to be expected since 
this is the primary tool that is available for quantifying para- 
meters, etc., in any planning effort. 



Blumberg, M. S., "Medicine and Related Occupations," 
(mimeo), Berkeley: Office of Health Planning, University of 
California, 1969. 

^"'pein, R. and G. I. Weber, Financin g Medical Education , 
New York: McGraw-Hill, 1971. 

AO 

^^ Education for the Health Fields for the State of Illinois ^ 
2 Volumes, Springfield, Illinois: Board of Higher Education, 1968. 
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CHAPTER 4 
COSTS OF MEDICAL EDUCATION 

Although data on expenditures are collected annually from every 
U.S. medical school by the Association of American Medical Colleges 
(AAMC), they ay^e not published in a form useful for planning pur- 
poses."^ In particular no attempt is made to allocate the expendi- 
tures to the appropriate educational programs. And the data are 
Incomplete since they do not include expenditures for programs 
carried out in affiliated clinical facilities. 

In view of the shortcomings of the published data, it is of some 
interest to investigate medical education cost patterns in some 
detail. The discussion that follows will consider each of the 
three major cost categories (operating, capital, and clinical) 
with particular attention on the problem of providing cost esti- 
mates on a program by program basis. The results of the three 
analyses will be brought together to provide in indication of 
who currently pays for medical education in the U.S. 

Before proceeding we would like to caution readers about the use 
of the results of the analysis. Since most of the cost estimates 
presented in the paper are related to specific medical education 
programs, there may arise a temptation to assume or conclude that 

Data on aggregate expenditures for all U.S. medical schools 
are published annually in the Education Issue of the Journal of 
the American Medical Association. 
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that they would hold true regardless of the size of the otuv>r 
programs. To the extent that program mix or size, remains within 
the range at the schools used in the particular analysis, this 
is true. But it would be improper to apply these cost estimates 
to a hypothetical situation in which the program mix or size is 
outside the actual range observed in the analysis. Thus one 
could not, for example, apply these cost estimates to a model of 
a medical school that included only the medical undergraduate 
program. One could, however, apply them in an analysis of the 
effect of shifts in program emphasis, as long as the shifts did 
not carry the program mixes cr sizes outside the range at the 
set of reference schools. 

• OPERATING COSTS 

Despite a scarcity of information on program costs at medical 

schools, several studies have been published in the past few years 

which are relevant to the problem. The first of these, which 

2 

appeared in the Journal of Medical Education in 1967, provided 
the first published program cost estimates for medical education. 
It was based on an analysis of only one schooTr thus , it could 
hardly form the basis of any generalizations about program costs; 
but it is an important study and the nuiTierical results have been 
used to derive the corresponding program costs in Table 1. 

^Carroll, A. J. and Darley, W., '^Medical College Costs," JME , 
Vol. 42, No. 1, January 1967, pp. 1-16. 
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In 1969 a second cost accounting analysifi of medical school ex- 

3 

per.ditures was published by the AAMC, this time examining seven 
different medical schools. This analysis, at did the Caro^l and 
Darley study, followed general procedures proposed by Carroll in 
an earlier report,^ which outlined in some detail objectives and 
procedures for medical school program cost accounting studies. 
To protect the interests of the seven schools, the report does 
not give school by school summaries. The low, average and high 
of the seven program costs for each. student category are provided, 
however, and these are included in Table 1. 

5 

Wing and Blumberg, in their study of medical school program costs, 
have used a rather different approach. They have used regression 
analysis as a tool for allocating medical school expenditures to 
the major programs for 1964-65. While their assumptions (that all 
schools have the same program costs, that there be no joint con- 
sumption of expenditures, and that there be constant returns to 
scale) are clearly not completely true, they seem to be an accep- 
table'first approximation. 

Their study has several advantages over the two cost accounting 
studies. First, the results reflect operations at all four-year 

Campbei"^, T. 0., "Program Cost Allocation in Seven Medical 
Centers: A Pilot Study, sponsored by AAMC and USDHEW, Evans ton, 
Illinois: AAMC, 1969. 

^Carroll, A. J., "A Study of Medical College Costs," Evanston, 
Illinois: AAMC, 1958, 188 pp. 
5 

Winig, P. and M. S. Blumberg, "Operating Expenditures and Spon- 
sored Research at U.S. Medical Schools: An Empirical Study of Cost 
Patterns," Journal of Human Resources, Winter 1971. 
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medical schools, not just one or seven of them. Second, regression 
analysis implicitly accounts for interprogram teaching; to the 
extent that students teach each other, regression analysis properly 
reflects th^? effects on the program costs. For example, if residents 
teach undergraduates, regression analysis will cause the undergraduate 
programs to seem more expensive than would an accounting system that 
did not explicitly adjust for such interprogram teaching. Table 4-1 
includes the cost estimates which are most relevant to this exposi- 
tion. 

The most important shortcoming of all of these studies is that they 
do not account properly for voluntary faculty. To emphasize that 
their impact may be substantial we note that the UCSF medical school 
estimated that voluntary faculty resulted in a reduction in medical 
undergraduate program cost of roughly $2,500 per student in 1967/68,^ 
We suspect that this is substantially higher than the U.S. average, 
but until better data have been accumulated we can make no definitive 
statements. Another shortcoming is that all three studies include 
only direct costs. Indirect costs, principally foregone income of 
the students, are not accounted for. 

Other studies of medical school program costs have been done but 
the results have not been made available to the public as yet. The 



Unpublished cost finding study at UCSF. The cost per medical 
undergraduate actually incurred was estimated to be roughly $5,000 
per student despite this contribution. 
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AAMC is currently expanding its seven center study to include 
fourteen more medical schools; the University of California has 
recently obtained estimates of program costs for its medical 
schools at Los Angeles and San Francisco; and ether medical schools 
are preparing similar analyses. 

Cost Trends 

Although it is not possible to derive accurate estimates of the 
trends in these operating costs over time from these studies, some 
rough calculations based on the data from the Wing and Blumberg 
study indicate that medical education program costs have been rising 
at almost 10 percent per year over the past decade.^ Of the health 
related price indices published annually by the U.S. government (see 
Table 4-2), the Medical Care Service Lnde/ comes closest to matching 
this rate of increase though it has grown slightly slower than 
medical education program costs seem to have over this period. 

The causes of this rather dramatic increase are not available from 
the data but several explanations are possible. Certainly some of 

^Inflating the program cost estimates of Wing and Blumberg by 
10 percent a year and applying the resulting coefficients to aggre- 
gate U.S. enrollments for the appropriate years yields estimates 
of aggregate U.S. expenditures which are close to actual figures as 
reported in the JAMA . We conclude that 10 percent is a reasonably 
accurate inflation factor. 
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TABLE 4-2 







bhLhL 1 tu 


PRICE INDEXES 










lyou 


1 CiCCi 

- lyoy 






Year 


All 

Items 


Medical 
Care 


Medi cal 
CarC' ,. 
Servi ces 


Physician 

r* A 

Fees 


Hospital 1 
Servi c( 
Charge: 


1950 


83.8 


73.4 


71.7 


76.0 


57.8 


1955 


93.3 


88.6 


88.0 


90.0 


83.0 


1960 


103.1 


108.1 


109.1 


106.0 


112.7 


1961 


104.2 


111.3 


112.4 


108.7 


121.3 


1962- 


105.4 


114.2 


116.2 


111.9 


129.8 


1963 


106.7 


117.0 


120.3 


114.4 


138.0 


1964 


108.1 


119.4 


123.2 


117.3 


144.9 


1SS5 


109.9 


122.3 


127.1 


121.5 


153.3 


1966 


113.1 


127.7 


133.9 


128.5 


168.0 


1967 


115.3 


136.7 


145.5 


137.6 


200.1 


1968 


121.2 


145.0 


156.3 


145.3 


226.6 


1969 


127.7 


155.0 


168.9 


155.4 


256.0 



1957-59 = 100. Prior to 1964, figures exclude Alaska and Hawaii. 



Source: Table 78, p. 62 and Table 523, p. 344 of Statistical Ab- 
stract of the U.S . , 1970 edition; and equivalent tables 
in the 1967 edition. 
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the increase is due to general inflation, but this accounts for 
only about 2 percent increase annually. Perhaps medical schools 
have been increasing their expenditures per student and have im- 
proved the quality of their graduates correspondingly. Or perhaps 
productivity in medical education was not rising as rapidly as it 
was for the economy as a whole. Being more interested in the fact 
of the increase than the cause, we will not pursue this discussion 
further at this time. 

Cost Incidence Patterns 

Among the most important questions that arise about medical educa- 
tion is who should pay for it. While the current cost incidence 
patterns are not really relevant to these questions, it is of some 
interest to see who presently pays for medical education, if only 
because shifts in future finaincing patterns will probably be re- 
lated to current patterns. 

Tables 4-3 and 4-4 present cost incidence patterns for U.S. four-year 
public and private medical schools, respectively. Similar tables 
can be derived for other years from the medical school financial data 
provided annually in the JAMA Education issues. However, the public- 
private disaggregation is not available from these published data. 
Note that Tables 4-3 and 4-4 treat overhead on sponsored programs as 
a sponsored program item, whereas the JAMA tables treat it as a regu- 
lar program item. Note also that ^the student contribution via tuition 
and fees shown in both tables is half that shown in the corresponding 
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JAMA table. This is because roughly half of tuition and fees are 
paid via Federal grants and scholarships. 
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TABLE 4-3 

SOURCES OF SUPPORT FOR PUBLIC U.S. FOUR-YEAR 
MEDICAL SCHOOLS IN 1964-65 



Sources of Support 




Sponsored 
Programs 


"Regular" 
Programs 


Total 


Federal Government 




5127,632,798 
(85.1%) 


$43,971 ,465 
(24.2%) 


$171 ,604,263 
(51.8%) 


State Government 




0 

(0%) 


94,850,448 
(52.;%) 


94,850,448 
(28.6%) 


State & Local Government 




3,984.588 
(2.6%) 


106,221 
(0.0%) 


4,090,809 
(1.2%) 


Private 










Industry 




2,596,213 
(1.7%) 


0 

(0%) 


2,596,213 
(0.7%) 


Foundations 




5,370,250 
(3.5%) 


1,417,390 
(0.7%) 


6,787,640 

{ 0 r\°L\ 


vol. neaiun /^yencies 




0 , ,f Do 
(4.2%) 


Q 

(0%) 


(1.9%) 


Uuilci or INUL 1 LciIM ZcU 




(1.3%) 


(1.8%) 


(1.6%) 


Medical School 










Endowment 




1,504,554 
(1.0%) 


605,613 
(0.3%) 


2,110,167 
(0.6%) 


Reserves 




0 

(0%) 


0 

(0%) 


0 

(0%) 


Students 




0 

(0%) 


5,607,911 
(3.0%) 


5,607,911 
(1.6%) 


University 




0 

(0%) 


5,725,913 
(3.1%) 


5,725,913 
(1.7%) 


Miscellaneous 




388,346 
(0.2%) 


25,528,523 
(14.0%) 


25,916,869 
(7.8%) 


Total 




^49, 848,048 
(100.0%) 


$181,230,592 
(100.0%) 


$331,078,640 
(100.0%) 



NOTE: See Appendix A for sources and definitions 
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TABLE 4-4 

SOURCES OF SUPPORT FOR PRIVATE U.S. FOUR-YEAR 
MEDICAL SCHOOLS IN 1964-65 



Sources of Support 




Sponsored 
ProQrams 


"Regular" 
Proaram<? 


Total 


Federal Government 




$192,885,246 
(31.3%) 


$52,124,002 
(33.2%) 


$245-,009,248 
(62.1%) 


State Government 




0 

(0%) 


243,369 
(0 1%) 


243,369 

(0 0°/) 


State & Local Government 




7,575,949 
(3. 1%; 


9,771,226 
(6.2%) 


17,347,175 
(4.4%) 


Private 










Industry . 




5,772,347 
(2.4%) 


0 

(0%) 


5,772,347 
(1.4%) 


Foundations 




10,148,498 
(4.2%) 


1,652,751 

(1.0%) ■ 


11,801,243 
(2.9%) 


vul. nca 1 tn nycHL-lcb 




(4.0%) 


Q 

(0%) 


(2,4%) 






(2.7%) 


10 j*f*fD jUOb 

(8.5%) 


(5.0%) 


Medical School 










Endowment - 




3,323,537 
(1.4%) 


22,416,899 
(14.2%) 


25,740,436 
(6.5%) 


Reserves 




0 

(0%) 


890,205 
(0.5%) 


890,205 
(0.2%) 


Students 




0 

(0%) 


13,268,092 
(8.4%) 


13,268,092, 
(3.3%) 


University 




0 

(0%) 


16,950,991 
(10.7%) 


16,950,991 
(4.3%) 


Miscellaneous 




1,081,837 
(0.4%) 


26,231,332 
(16.7%). 


27,313,169 
(6.9%) 


Total 




)236 ,985,125 
(100.0%) 


$156,994,933 
(100.0%) 


$393,980,058 
(100.0%) 



Note: See Appendix A for sources and definitions. 
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CAPITAL COSTS 



Possibly because capital expenditures and operating expenditures 
for medical (and most other) education usually come from different 
sources, they have come to be considered separately in the planning 
process. While they sometimes require separate consideration (par- 
ticularly when studying project financing), this distinction can 
only lead to fragmented and inefficient planning. Both capital and 
operating expenditures are needed to educate physicians, and both 

must be considered v/hen estimating the costs of future medical school 
p 

expansion. 



Medical education is by no means unique in its shortage of in- 
formation about capital utilization and costs;. very few studies of 
capital have been done for any class of educational institutions. 
The most recent one is summarized in two papers by H. L. Dahnke and 
P. R. Mertins ("Inventory of Physical Facilities in Institutions of 
Higher Education: Fall 1968," Washington, D.C.: Office of Education, 
U.S. Dept. of HEW, 1970, 49 pp. [OE - 51007-68]; and ""Distribution of 
Physical Facilities Among Institutions of Higher Education Grouped by 
Level, Control, and Enrollment Size; Fall 1968," Washington, D.C.: 
Office of Education, U,S. Dept. of HEW, 1970, 35 pp. [OE - 51018].) 
for the U.S. Office of Education. The first paper provides gross sta- 
tistics and breakdowns about floorspace in U.S* colleges and universi- 
ties, while the second contains more interesting statistics such as 
floorspace per FTE student. Given the general lack of data on capital 
utilization and costs in higher education these reports are extremely 
valuable, particularly to national and state level planners. However, 
because they use aggregate FTE student counts, they are of relatively 
little value to institutional-level planners whose most important 
administrative decisions relate to program mix. Two previous studies 
("College and University. Faci li ties Survey, Part 3: Inventory of 
College and University Physical Facilities," Washington, D.C.: Office 
of Education, U.S. Dept. of HEW, 1957, [OE - 5100]; and J. I. Doi and 
K. L. Scott, "Normative Data on the Utilization of Instructional Space 
in Colleges and Universities," Washington, D.C.: American Association 
of College Registrars and Admissions Officers, July 1960, 24 pp.) suffer 
from this samt shortcoming, though they, too, were probably useful guides 
for long-range planners and budget analysts when they v;ere more current. 
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Three important references provide valuable insights into capital 
utilization and expenditures at U.S. medical schools, but they all 
fail in one important respect: they limit their discussion of stu- 
dents to medical undergraduates and fail to consider explicitly the 
other medical school prograins . In other words, they discuss aggre- 
gate rather than program-by-program capital utilization and expendi- 
tur^es. A frurth report, sponsored by the NIH,^^ provides valuable 
data on i^esearch facilities at medical schools although the relation 
of these facilities to the educational programs is not discussed. 

The analysis in this paper has two major objectives: to provide 
estimates of capital resources required by major medical school pro- 
grams, and to outline for interested analysts a procedure for esti- 
mating capital costs which seem to have the poten\:ial for application 
in other situations. Absent from the discussion are financing (i.e., 
interest) costs. While this is certainly a legitimate cost category, 
we feel it is best left out of this paper. Anyone wishing to apply 
the capital cost estimates below to a particular planning problem 
must of course consider financing costs, but this can be done indepen- 
dently in a separate analysis. 

Cheves McC. Srnythe, "Developing Medical Schools: An Interim 
Report," Journal of Medical Education , Vol. XLII, No. 11, November 
1967, pp. 991-1004; Medical Education Facilities, Planning Considera- 
tions and Architectural Guide , Washington, D.C.: Public Health Service, 
U.S. Department of HEW, 1967, 185 pp; and Chevo.s McC. Smythe, "Toward 
a Definition of Department Size," Journal of Medical Education , Vol. 45, 
September 1970, pp. 637-660. 

^^ Health-Related Research Facilities in the United States in the 
No nprofit Nonfederal Sector , 1968, Bethesda , Maryland: Westat Research, 
Inc.; April 15, 1969, 150 pp. [reprinted by U.S. Department of HEW]. 

O 
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Floorspace Utilization Estimation 

Two methods for estimating floorspace utilization patterns at medical 
schools come to mind. One could observe the actual utilization pat- 
terns at the schools and assign space to programs according to its 
usage, or one could estimate floorspace utilization patterns empiri- 
cally using multiple regression analysis. This second procedure, 
though it does require data on the total amount of floorspace at* a 
set of medical schools and also data on the number of users (i-e., 
students and faculty) of various types at the same schools, requires 
no information about actual floorspace utilization patterns at medical 
schools. The multiple regression technique essentially imputes the 
utilization coefficients assuming that all schools have the same uti- 
lization patterns. By the same utilization pattern we mean: 

1. All schools in a regression sample have ti;e same floorspace 
utilization patterns (i.e., same types of students use same 
amounts of floorspace at all schools); 

2. There is no joint utilization of floorspace among programs; 
and 

3. Each of the floorspace utilization "processes" exhibits 
constant returns to scale (i.e., constant utilization at 
the margin for each class of user). 

Although thet^ assumptions are not completely justifiable, we feel 
that they are a reasonable first approximation to the true situation. 
We realize that different curricula may require rather different phy- 
sical accommodations, but we suspect that medical school .accreditation 
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standards and professional licensure examinations foster some 
uniformity of curricula which would lead to similar floorspace 
utilization patterns at different schools. 

The joint utilization question is complicated by the possible 
distinction between original design of facilities and actual 
utilization. We suspect that most rooms are both designed and 
used with a single type of user in mind (e.g., the size of In- 
struction and Research labs is keyed to students even though 
faculty are also present). To the extent that either this is 
true or the current use (irrespective of original intent) is 
keyed to a single type of user, Assumption 2 seems to be reason- 
able. Note that sequential utilization of floorspace by different 
users, which we feel is more common than simultaneous utilization, 
does not violate Assumption 2. With regard to Assumption 3, we 
have no evidence either confirming or denying the existence of 
constant returns to scale. 

Since we are unsure of the extent to which these assumptions are 
true, we must emphasize that our estimates are rather tentative. 
Readers should be extremely cautious in applying the numerical 
estimates in their own analyses; they are probably of the right 
order of magnitude but their precision is uncertain. Our earlier 
caveat about the application of the data is certainly applicable. 

^ Note that the trend toward more specialization, particularly 
at the medical undergraduate level (especially through increased 
numbers of elective courses) may make it more difficult to justify 
Assumption 1 in the future. 
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Variables Used in the Analysis 

Before discussing the models in detail, we will itemize the differ- 
ent variables used in the analysis. Appendix C contains a complete 
list of the variables and their sources. 

12 

Dependent Variable : The dependent variable used in this analysis 
is: Non-medical -care floorspace in assignable (net) square feet. 
This is essentially total floorspace less medical care floorspace. 
Gen'^ral use and residential floorspace are not included in the total 
because they are not directly related to the educational activities 
of medical schools. 

Independent Variables : Since the principal objective of this study 
is to relate floorspace to its users, the independent variables are 
the counts of the different users, the students and faculty. The 
specific variables used in our analysis are: 

(A) Medical Undergraduates, 1967-68 

(B) Intrrns, Residents, and Clinical Fellows, 1967-68 

(C) Basic Science Students, (at master, doctoral, and post- 
doctoral levels), 1967-68 

12 

Our original intent had been to use t*5^ dependent variables 
several other of the floorspace types included in the Office of 
Education, Inventory of College and University Physical Facilities. 
However, after a few pilot models had been run, it was clear that 
disaggregation of floorspace beyond the category above would be 
inappropriate. Differences in reporting of actual utilization for 
types of floorspace are probably responsible for the poor models 
that resulted^ 
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Full-Time Faculty, 1966-67 
Voluntary Faculty, 1966-67 

Public Variable ( = 1 if medical school is public, 
= 0 otherwise) 

Hospital Variable ( = 1 if dental school is on campus, 
= 0 otherwise) 

Dental School Variable ( = 1 if dental school is on 
campus, = 0 otherwise) 

The first five of these variables represent the major users of 
floorspace vyho are involved in academic program. Ideally we 
would like to have had FTE counts for 1968-69 but had to settle 
for head counts in the earlier years because this was the best 
available natd when the analysis was done. The three dummy 
variables (F, G, and H) are included to reflect possible differ- 
ences in floorspace utilization at public and private schools, 
at schools that do and do not own a hospital, and at schools that 
may also serve dental schools. 

The Samples : Our sample of medical schools was determined by the 

response to the OE survey. In our "All School" model we used the 

13 

55 complete responses out of the 76 that we received from OE, 
13 

OE received 76 out of a possible 89 responses from indepen- 
dent or affiliated four-year U,S, medical schools and forwarded 
them to us. Of these 76, eighteen were unusable because of lack 
of detail, and three reported floorspace in one or more major cate- 
gories that was completely out of line with the rest of the schools. 
We were thus left with 55 usable responses. See Appendix D for a 
1 ist of the schools. 



(D) 
(E) 
(F) 

(G) 

(H) 
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For pilot models of medical care floorspace util.izatior! we ust,?d 
a subsample of 23 of these 55 schools. We omitted the 2? schools 
that reported fcssentially no medical care floorspace and five other 
schools for which data on hospita^} workload were not available. 
We presume that these schools had access to medical care floorspace 
not reported in the survey, probably at affiliated hospitals and 
clinics. 

The Data : Table 4-5 presents the means and standard errors of 
these variables for both the "complete" sample and the "medical 
care" sample. Table 4-6 presents the simple correlations between 
all pairs of the variables for the "complete" sample of schools. 
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TABLE 4-5 

MEANS AND STANDARD DEVIATIONS OF VARIABLES USED IN STUDY 
OF MEDICAL SCHOOL FLOORSPACE UTILIZATION 







"Medical Care" 
Sample (23) 


"All School" 
Sample (55) 




Variable® 












Mean 


standard 
Error 


Mean 


Standard 
Error 


Dependent 










(i) 


Non-Medi cal-Care 

Floorspace 

(1,000's of sq. ft.) 






175.8 


79.7 


(2) 


Medical Care Floorspace 
(1,000's of sq. ft.) 


185.1 


57.8 


— 




Independent 










(A) 


Medical Undergraduates, 
1967-68 


426.8 


160.0 


421.0 


154,0 


(B) 


Interns, Residents, and 
Clinical Fellows, 1967-68 


334.8 


211.7 


338.8 


211.4 


(C) 


Basic Science Students, 
1967-68 


143.9 


93.8 


106.9 


80.3 


(D) 


Full -Time Faculty, 1966-67 


173.3^ 


60.4^ 


259.4 


108.3 


(E) 


Voluntary Faculty, 1966-67 


435.5 


371.4 


455.7 


309.4 


(F) 


Public Variable (Dummy) 


0.8 


0.4 


0.5 


0.5 


(G) 


Hospital Variable (Dummy) 






0.6 


0.5 


(H) 


Dental School Variable 
(Dummy) 






0.5 


0.5 


(I) 


Average Daily Census^ 


500.2 


298,4 






(J) 


Annual Outpatient Visits^ 
(1,000's) 


98.9 


57.8 







^See text for further explanation o^ variables. 
^Full-time Clinical Faculty only. 

^Useo jnly in pilot models of medical care floorspace utilization 
to reflect patient care provided by the hospitals and clinics. 
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It is interesting to note in Table 4-6 thc^t the independent variahles, 
particularly the student va:^iables, are not ^^ghly correlated. This 
is evioence that medical schools have rather different student mixes 
and should serve as a warning that cost per student figures based on 
only one type of student should be used with extreme caution. 

In Table 4-7 the floorspace for our sample of 55 schools is compared 

14 

with data presented by Smythe and the Public Health Service. It 
would appear that our set of 55 established schools has substantially 
less floorspace available than e*'ther the 16 new schools reported on 
by Smythe or the Public Health Service guidelines. That the Public 
Health Service guidelines are larger is expected since they represent 
some sort of ideal allocation of floorspace. However, we are a little 
surprised to find that developing schools have more space than estab- 
lished schools. This may reflect a trend toward more facilities or 
Targer programs at new schools or differences in reporting of defini- 
tions or it may be an indication of underreporting in the OE survey. 
More likely the new schools are building for the future and enrollments 
have not yet caught up with facilities. Or possibly, older schools 
were designed with smaller rooms, and "cultural" changes have occurred 
that have led to designing larger offices and labs. In 'che absence 
of definitions and information on program sizes at the 16 schools, we 
cannot determine the precise reasons for the difference, 

"^^Cheves McC. Smythe, (1967), o£, ci t . ; and Medical Education 
Facili ties , op. ci t. Note that none of the 16 schools in Smythe *s 
sample is included in our sample of 55 schools. 
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TABLE 4-7 

COMPARISON OF EiNROLLMENTS, FACULTY, AND FLOORSPACE AT 55 SCHOOLS WITH 
SMYTHE'S 16 SCHOOL AVERAGE AND 1964 PUBLIC HEALTH SERVICE GUIDELINES 







15 School 
Average 


1964 PHS 
Report 


55 School 
Average 


Entering Medical Undergraduate 
Class 




90.4 


96 


106 


Interns, Residents, Clinical 
Fel lows 




N.A. 


N.A. 


339 


Basic Science Students 




N.A. 


55 


107 


Full -Time Faculty 




N.A. 


135 


260 


Non-Medical -Care Space 
(1,000 's of sq. ft.) 




262^ 


234^ 


176 


Medical Care Space 
(1,000's of sq. ft.) 




292^ 


526^ 


185^ 



N.A. - Not Available 

^Adjusted to net by taking 65 percent of gross square feet reported 
in Table 10 of Smythe, (1967), o£. cit . 

'^Table 51, p. 174 of Medical Education Facilities , op . ci t . 

From 23 school "medical care" sample (Table 4-5) • 



67 



Regression M odels 

Table ^-8 summarizes the principal regression model resulting from 
our investigation of floorspace utilization at U.S. medical schools.^ 
It reports the model of non-medical -care floorspace utilization 
based on OuT "complete" sample of 55 schools. 

•V' 

2 

The results are generally encouraging. The R statistic of 0.67 
is reasonably large and leads us to have some faith in the model. 
We offer the following observations on the model: 

1. From Table 4-8 we see that the two principal users of 
non-medical-care floorspace appear to be Basic Science 
Students (468 square feet per student) and Full Time 
Faculty (230 square feet per full time faculty). The 
large coefficient for Basic Science Students Is probably 
related to their participation in departmental and spon- 
sored research. Voluntary faculty ap;jear to use a sig- 
nificant but substantially smaller amount of non-medical- 
care floorspace (48 square feet per vol unitary faculty). 
And Interns, Residents, Clinical Fellows (29 square feet 
per individual) and Medical Undergraduates (minus 26 
square feet per student) appear to use even less. The 
negative coefficient for Medical Undergraduates indicates 

15 

We have used the regression program in the Ariel statistical 
package which is described by Phillip Deuel, *'Ariel Reference Manual, 
Berkeley: Computer Center, University of California, April 1968. 
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TABLE 4-8 

ESTIMATED UTILIZATION OF NON-MEDICAL-CARE FLOORSPACE AT U.S. 
MEDICAL SCHOOLS AS OF FALL 1968 

Dependent Variable: Non-MedicaT-Care Floorspace (net square feet) 
Number of Observations: 5,5 (medical schools) 
R^r 0.67 

Mean of Dependent Variable: 175,828 (net square feet) 

Standard Error of Estimate: 49,917 (net square feet) 

Regression Standard t Significance 
Independent Variable Coefficient Error Statistic ' evel 



Constant 


39,505 


24,983 


1.5 


0.12 


Medical Undergraduates 


-26 


50 


-0.5 


0.60 


Interns , Resid nts. 
Clinical Fellows 


29 


60 


0.5 


0.64 


Basic Science Students 


468 


105 


4.4 


0.00* 


Full Time Faculty 


230 


106 


2.2 


0.04 


Voluntary Faculty 


48 


29 


1.6 


0.11 


Public SckooI 


29,717 


17,745 


1.7 


0.10 


Hospital Owned by 
School 


-38,634 


17,160 


-2.3 


0.03 


Dental School on 


27,998 


K ,838 


1.9 


0.07 



Campus 



*Less than 0.005 
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that, all other things being equal, schools with large 
Medical Undergraduate programs have less floorspace than 
other schools . 

2. Although the t~statistics for Interns, Residents, Clinical 
Fellows (0.5) and Medical Undergraduates (-0.5) in this 
model are small, the standard errors indicate that confi- 
dence bands are roughly the same width for these variables 
as for the other student and faculty variables. 

3. Table 4-8 indicates that other things being equal medical 
schools that own a hospital have nearly 40,000 fewer 
square feet of non-medical -care floorspace than do schools 
that do not own a hospital. It also indicates that other 
things being equal public medical schools have about 30,000 
more square feet of non-medical -care floorspace than do 
private schools, and also that medical school"; with dental 
schools on the same campus use about 28,000 more square 
feet of non-medical -care floorspace than do schools without 
a dental school on campus. Although the reason for these 
findings is not indicated by this empirical analysis, several 
plausible explanations are available. The hospital and 
dental schools effects are very likely due to sharing of 
facilities (e.g., non-medical-care functions being carried 

^^We note in Appendix C that classroom space is probably under- 
stated for some schools. Since Medical Undergraduates are the prin- 
cipal users of classroom space, this may partially explain the nega- 
tive coefficient. 
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out in owned hospital facilities, and use of medical 
school space by dental students on campus). The public 
school effect is less obvious but may be due to easier 
access to capital financing by public schools in the 
past which led to larger floorspace allotments than at 
private schools 

4. The constant in Table 4-8 provides limited evidence of 
economies of scale with regard to floorspace r/t medical 
schools. However, the t-statistic is only moderately 
significant and thus we can infer little about this 
important subject from this analysis. We suspect that 
the constant reflects such things as the dean's office 
and other central facilities and offices not attribu- 
table to specific programs. 

Before concluding, we would like to mention some observations based 
on pilot models not summarized in this paper: 

5. In a pilot model in which Medical Care Floorspace was 
the dependent variable and the "medical care'* sample of 
23 schools was used, we observed that Interns, Residents, 
and Clinical Fellows appeared to be the major users of 
medical care space. Medical Undergraduates and Basic 
Science Students also appeared to be significant users 

of medical care space. This model is not presented here 
biicause even for those 23 schools in our sample, all of 
which owned a hospital, the medical care floorspace is 
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underreported. This is because nearly all medical schools 
are affiliated with and maintain teaching programs in 
several affiliated hospitals and clinics (see Appendix F) . 
Thus an adequate study of the utilization of medical care 
floorspace on a program by program basis would require an 
analysis of hospital space rather than medical school 
space. Since such data are not available, this aspect 
of the analysis must be deferred. 

6. Medical schools reporting much less Instruction and Research 
Laboratory space than expected (as indicated in the resi- 
dual plot of a model in which Instruction and Research 
Laboratory space was the dependent variable) typically had 
substantial (more than 50,000 square feet) amounts of 
Organized Research space. Conversely, schools reporting 
much more Instruction and Research Laboratory space than 
expected typically had little or no Organized Research 
space. We took this as an indication of substi tutabil i ty 

of ^th^e two types of space, and we combined them in all 
subsequent models. 

7. As an indicator of age of facilities a dummy variable to 
indicate schools which had been built or moved since World 
War II was included in a few pilot models. This variable 
was not very significant in any of these models, but indi-. 
cated that schools built or moved since World War II have 
somewhat less non-medical -care floorspace and somewhat more 

\Q medical care floorspace than do other schools. 
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It is interesting to apply the estimate coefficients of Table 4-8 
to the average program sizes of Table 4-5 to obtain an estimate 
of the "average" allocation of non-medical -care floorspace at the 
55 U.S. medical schools in our sample. Table 4-9 presents these 
estimates. Not surprisingly, faculty appear to be the largest 
users of non-medical -care floorspace. Students appear to use 
about one fourth of the total space. The remaining fourth, 
attributable to neither faculty nor students, is probably related 
to central functions such as administration. 

Capital Cost Estimation 

Before we can estimate the capital costs for the major programs, 
we must allocate the faculty space among the programs. Ideally 
this allocation should be based on an accurate faculty time study. 
Lacking such a study, we v/ill allocate the space according to the 
percentage of operating expenditures attributable to each program. 
The results of this allocation are presented in Table 4-10. 

The final step in the cost estimation procedure is to translate the 
floorspace utilization coefficients of Table 4-10 into capital cost 
estimates. Using construction cost estimates as discussed in 

♦ 

^ This is reasonable if one is willing to assume that faculty 
effort is proportional to operating expenditures and that floorspace 
utilization is proportional to faculty effort. Both seem like 
reasonable first approximations. 
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TABLE 4-9 

AGGREGATE UTILIZATION OF NON-MEDICAL -CARE FLOORSPACE AT AN "AVERAGE" 
U.S. MEDICAL SCHOOL BASED ON REGRESSION MODEL COEFFICIENTS OF TABLE 4-6 



Class of User 


Average Net/ \ 
Square Feet^ ' 


Percent of 
F. orspace 


Faculty (Full time and 
Voluntary) 


81,500 


46.3% 


Students 


49 ,900 


27.8% 


Unallocated 


45,500 


25.8% 




175,800 


100.0% 



Regression Coefficient from Table 4-8 x Average Program S^'^^e 
Contribution due to constant and dumny variCibles 
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TABLE 4-10 

ESTIMATED FLOORSPACE UTILIZATION PER PROGRAM OUTPUT (ENROLLED STU- 
DENT OR $ OF SPONSORED RESEARCH) i-CR MAJOR MEDICAL SCHOOL PROGRAMS 



t 

Program 


Estimated Direct 

Floorspace 
Utilization per 
Program Output 


Estimated Share of 
Average Faculty 
Floorspace per. 
Program Output 


Estimatpd Total 

Floors p?.Cv^ 
Utilization per 
Program Output 


Medical Under- 
graduate 


-11^ 


+ 24 


13 


Intern, Resident, 
Clinical Fellow 


29 


+ 36 


"65 


Basic Science 
Student 


468 


+ 26 


494 


Sponsored 
Research 
(10,000's) 




+101 


101 



^From Table 4-8. 

Average Total Net Sq. Ft. Percent of Expenditures 

^Computed as follows: for Faculty (Table 4-9) for Program 

Average Program Size (Table 4-5) 

Percentages of expenditures are taken from Table 4 of Wing and Blumberg, 
op . ci t . : 

Undergraduate 12.6% 
Intern, Resident, 

Clinical Fellow ^^'^^ 

Basic Science Student 3.4% 

Sponsored Research 62.2% 

with $5,000,000 as mean of Sponsored Research. 



Adjusted by adding 15 square feet to reflect classroom space omitted from 
OE survey responses. This is a reasonable estimate of classroom space 
per undergraduate. The effect of this adjustment on the cost estimate is 
negligible. 
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Appendix E, we obtain the estimated capital costs per program 
unit in Table 4-11. To emphasize the uncertainty in these esti- 
mates we have included standard errors for these coefficients as 
well. Thus, for example, the standard error of the cost for 
annualized undergraduate capital costs is $255. Since the point 
estimate for this cost is $65, the 68 percent confidence interval 
(± one standard error) for the annualized capital cost is -$190 
per undergraduate per year to +$320 per undergraduate per year. 

Table 4-12 outlines the procedure followed to adjust the standard 
errors to reflect the process of allocating the faculty space. 

Cost Incidence Patterns 

Data on cost incidence patterns for medical school construction, 
though available, are not entirely adequate. As car be seen from 
Table 4-13, a substantial proportion of recent funding has been 
attributed to universities. While this may be adequate -for some 
purposes, it is not adequate in the current context. Universities 
are not legitimate sources of funds; they are only intermediaries.* 
Later in the chapter, when we estimate an overall cost incidence 
pattern, we will make some assumptions about the sources of uni- 
versity funds. For now we will be satisfied witn the published data 

18 

By using current construction costs we arrive at capital cost 
estimates that are related to total replacement of facilities. This 
makes this analysis more relevant to rjsting out of new and proposed 
schools and programs than to existinc programs in which facilities 
already exist. 
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TABLE 4-11 

ESTIMATED TOTAL AND ANNUALIZED CAPITAlj COSTS FOR MAJOR MEDICAL 
SCHOOL PROGRAMS BASED ON FLOORSPACE UTILIZATION ESTIMATES 



Program 


Estimated Total 
Capital Cost per 
Enrolled Student 


Estimated Annualized 
Capital Cost per 
Program Unit" 


Medical Undergraduate 

Intern, Resident, 
■Clinical Fellow 

Basic Science Students 

Sponsored Research 
($10,000's) 


$ 2,-171 ± 8,517 
$10,855 ± 10,354 
$82,498 ± 17,535 
$:.6,867 + 8,350 


$ 65 ± 255 
$ 325 ± 310 
. $2,470 ± 525 
$ 505 ± 250 



NOTE: The tabiilated figures are: point estimate ± one standard error. 
This represents <: 68 percent confidence interval about the true 
cost (i.e., with probability 0.68 the true value lies within 
the stated interval). The cost standard errors are computed by 
applying cost estii-tates to the space standard errors in Table 
4-12. 



^Based on $167 per assignable square foot of space (see Appendix E). 
'^Based on $5 per assignable square foot of space per year. 



77 



I 

LU 



to 



LU 
O 
O 



o 

Ol. 

a: 
o 
o 



o 

Ol 



o 
o 



CO 



»— f 

o 

LU 



o o 

on < 

LU s: 

a: o 



to 

LU 



to 

UJ 

































fO tt5 O 


t— 1 




LO 


o 


E -O 


LO 




O 


LO 


•r- C 






1-H 




J ^ (0 LU 




















LU UO 




























CO 










fO C 




r-4 


Ln 




E -M fO 




00 


o 


Ln 


•r- O -r- 










+^ $- 


OJ 


ro 




CM 


(/) 










LU > 










•O 










4^ 










(U 




















<U Q >, 




















fO <U r— 








CO 


EOS 


OJ 




CO 




•r^ C (J 


f-H 


CM 




LO 












to -r- Li- 








CM 


LU S- 




















> 






























"O O C 










(U (U 












O 


O 


Ln 




fo cj a 


O 


O 




O 


E C .r- 


LT) 




o 




•p- fO M- 










-M .1- M- 


CM 


CO 






to s- <U 










LU O 










> O 






















<U 














c 






<d 




(U 










"O 


xz 




-o 




13 


o 










s- 




s- 


c o 


to 


ITS 






<U r- 




(U 


E 


s- 






w 




(U 


•T- <U 


o 


(U 


s- 


■o 


I/) LU 


£= 


a: 




£= 


Oi 


(U 




o 




a: 1— 


•r- 




s- 






O 


(U 


Ou 




o 


to 


s- 










o 




a 


c 


a 


t/) 








•r- 


c 




■o 






o 




(U 


C O 


fC 








»— t . 


CO 


to 



CO 
I 



c 
o 

<u 
in 



1 

iA Ol 



CO 

x: 

4J 



+ 

u <u 



O LU X 
V) > — 

C fC >• 
<u >• 

C X rC 
CU 

CLCh U 

CU LO 
-O CM^ 

C JD 
•i- U 

+ 

s- a X 

<0 *T3 



tn 

CO 

ro 

O 

tn 



on 
E 
ro 

• 

cn 
o 
s- 



ro 



a ro > 
u >• 
ro 4-> 
Lu,* a» 'O 

x: 

ro 

C - fl3 

O ro (U 

> Li- x: 

"O r- 

C O ' <U 
fO > c/l 

— ^ zs 

>> 

1— ro 3: 

a 

to + • 

LU O 
^CM 
nj O 
E ^ •* 

•r- U- fO 
r— ^ — CO 

r> 

LU S- H 
ro 

+J >^ 
ro O 

x: H 

a r- 
£=(0 0 
•r- Lu > 



t/) S- S- 
(/) ro ro 
< > > 



o 



a 

ro 
> 



"O E 

OJ ro 

-M CO 
O O 
1— 

1— DL 
ro 

OJ 

<u x: 
a -M 

ro 

to O 

>> <u 

4-> $- 
r— (O 

3 x: 
a */> 

ro 



ro 

o cr 
to 

S- ro 
ro 

X CO 
CD 

X 

V) O) 
4-> XJ 
C 3 
OJ +-> 
</) to 



e 
c 

CU 
CL 
CU 



ro 



CU r— 
J- ro 
<0 -M 

x: o 
I— +J 

3 ro 
U E 
<0 *r- 



to 

CU 
CU 

x: 

4J 



CU 

a 

Ol CU 

CO cn 

M- O 
O -M 

CU V> 
t/) CU 
3 O 

ro 

ro 
> 



£= 
CU 
"O 
3 

-M 



O 
ro 

x: CU 
-M x: 

a ro 

•r- 

o 

E 

•r- to 

to 3 

to 

P ^ 
M- O 

C ro 

E x: 
3 a 

to -r- 

x: 



ERIC 



78 



TABLE 4-13 

SOURCES OF FUNDS FOR MEDICAL SCHOOL CONSTRUCTION 
FOR RECENT YEARS ($ MILLIONS) 



Source 


1966/67 


1967/68 


1968/69 


1969/70 


PpHp r;^ 1 
rcuc 1 u 1 

State 

Uni versi ty 

Private 

Other 


$93.1 
(28.2%) 
106.4 
(32.1%) 

57.4 
(17.4%) 

54.2 
(66.5%) 

19.3 

(5.8%) 


$152.4 
(43.5%) 

72.3 
(20.7%) 

60.7 
(17.4%) 

48.0 
(13.7%) 

16.3 

(4.7%) 


$192.5 
(39.0%) 
143.7 
(29.0%) 
95.2 
(19.0%) 
34.9 
(7.1%) 
28.8 
(5.9%) 


$181.3 
(32.0%) 
165.8 . 
. (29.3%) 
160.3 
(28.3%) 
30.9 
(5.6%) 
26.9 
(4.8%) 


Total ^ 


$330.5 


$350.0 


$495.1 


$556.5 


• 

New Const. 
Planned^ 


$165.8 


$188.4 


$293.2 


$383.3 



^Total construction (completed and in progress) > 

'^New plans excluding carryovers. Includes both construction 
and equipment. 

Source: Figure 1, page 1996 of JAMA , Vol. 206, No. 9, November 
25, 1968 and comparable Figures in 1967, 1969, and 1970 
JAMA education issues. 
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A few tentative observations on the data in Table 4-13 are in 
order. Trends, 1f any, are not obvious, but the well documented 
federal cutbacks show quite clearly. State contributior/s remain 
stable proportionately although they have riseiv absel jt^ly . Pri- 
vate contributions have fallen substantially, even in absolute 
terms. 

Although time lags are difficult to estimate, it would appear that 
medical school construction will continue at d brisk pace for at 
least a few more years; planned construction has risen substanti- 
ally from 1966 to 1970. This is not surprising in light of the 
growth of both new and established schools across the U.S. in 
recent years. 

CLINICAL COSTS 

Since a substantial portion of medical education is on-the-job 
training ir clinical settings, it is of interest to estimate the 
resources required for this important part of the education process 
Unfortunately, current accounting procedures in teaching hospitals 
and clinics seldom disaggregate expenses attributable to teaching 
from expenses attributable to patient care. Presumably, any excess 
cost (or income) attributable specifically to teaching should be 
included in (or subtracted from) estimates of the teaching costs 
at the medical schools. 
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Although substantial original analysis is beyond the scope of 
this project, we will review the literature and present a few 
tentative calculations that seem relevant to the problem. We 
hope to dembinst rate" the need for further research of this sub- 
ject matter as well as provide preliminary estimates of clinical 
teaching costs. 



Relevant Quantitative Studies 

Before proceeding, it would be appropriate to mention several 

references which provide solid, qualiv.ative background material 

regarding teaching hospitals and clinical training of medical 

students. Of particular importance is a series of articles assem- 

19 

bled by H. E. Whipple which cover with insight such subjects as 
the objectives of, research and change in, operations of, and 
planning for clinical teaching programs for medical schools. 

Supplementary background material is available in several other 

20 

references. None of these offers any quantitative estimates of 
the costs of running these clinical education programs. 

To 

Whipple, H. E. ed., "Medical Schools and Teaching Hospitals: 
Curriculum Programming and Planning," Annals of the New York Academy 
of Sciences , 128 , 2, September 27, 1965, pp. 457-7?0. 

20 

Knowles, J. H., The Teaching Hospital: Evolution and Con- 
temporary Issues , Camh: c^ge: Harvard University Press, 1966, 152 pp. 

Sheps, Cecil G. , al.. Medical Schools and Hospitals, Inter- 
dependence for Education and Service, prepared for participants in 2nd 
Institute oh Administration: Medical School-Teaching Hospital Relation 
December 6-9, 1964, Evanston, Illinois: AAMC, 1964, 107 pp. + 55 page 
notebook. 

(Contd.) 
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Any of three fundamental approaches co?jld be used in an analysis 
of clinical costs of medical education: 

a. Individual case studies to determine current resource 
utilization patterns at particular institutions. 

b. Empirical studies to estimate '^average" resource utili- 
zation patterns at particular institutions. 

c. Constructive analysis to estimate resource utilization ' 
patterns under some hypothetical set of circumstances. 

In nine relevant studies only the last of these approaches is not 

represented, undoubtedly because so little is known of the objec- 

21 

tives, functions, etc. of teaching hospitals. Each of the other 
two has been used in several of the studies which are summarized 
below. 

1. One study providing data on the additional costs of 

clinical operations attributable to teaching was done 

22 

by W. J. Carr and P. J. Feldstein, They^ used regression 



^^°"*^''Blumberg, M, S. , "The Selection of Teaching Patients," 
(uiiineo), Berkeley: Office of Health Planning, University of Califor- 
nia, March, 1969, 31 pp. 

21 

The AAMC in preparing its "seven center study," analyzed teach- 
ing costs at several university teaching hospitals. They did not in- 
clude their findings in the final report because of reservations they 
had about the validity and interpretation of their results. 

^^"The Relationship of Cost to Hospital Size," Inquiry , IV, No. 2, 
June 1967, pp. 45-65. 
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analysis in a cross sectioi-; analysis of hospital costs 
at 3,147 U.S. voluntary short-term general hospitals 
in 1963. Among the independent variables included in 
their analysis were: number of i'n terns Rip and resi- 
dency programs at hospital; number of interns and 
residents; and a dummy variable to indicate whether 
hospital has a medical school affiliation. Their de- 
pendent variable was total cost. 

Their analysis provided the following cost estimates: 
$ 55,347 per Internship and Residency program 
$ 5,034 per Intern and Resident 
$164,796 if hospital has medical school affiliation 
These coefficients were quite significant (t > 4) and in- 
dicate that teaching programs lead to additional patient 
care expenses . 

2. In an analysis of a single (anonymous) hospital clinic, 

23 

Vincent Taylor and Joseph Newhouse indicate that the 
estimated teaching cost varies from service to service. 
Teaching results in higher costs in some services and 
lower costs in others (See Table 4-14). 

3. A third study bearing on this subject was conducted by 

23 

^'Improving Budgeting Procedures and Outpatient Operations 
in Nonprofit Hospitals," Santa Monica: RAND (RM-6057/l), January 
1970. 
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TABLE 4-14 

TEACHING COSTS AT A HOS-HTAL OUTF'ATIENT CLINIC 



Liimc bervice 


1 eacn 1 ng los z 


Allergy . 


$ - 2 


Cardiac 


9 


Dermatology 


- 3 


ENT 


'- 3 


Emergency 


-10 


Eye 


11 


Medical 


3 


Neurology 


1 


Pediatric 


0 


Psychiatry 


5 


Average: 


$ - 2 



Source: Table 4, page 20 of Taylor, V. D., and J. P. Newhouse , 
op, cvt. Note that these are "hypothetical but repre- 
sentative'' of other outpatient clinics. The table in- 
dicates that the teaching programs subsidize the clinic 
on the average. 
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M, L, Ingbar and L, D, Taylor, They used regression 
analysis to study costs at 72 hospitals in Massachusetts, 
They found that cost per available bed day (beds times 
days^for a year) were higher for most. services at teach- 
ing hospitals, based on their 1958-59 models. It is 
difficult to generalize their graphical presentation, 
but it appears that cost per available bed day runs 20 
to 25 percent higher at teaching hospitals than at other 
hospitals. They stated that "only in operating the phar- 
macy and in providing medical and surgical supplies, 
were teaching hospitals more efficient in 1959 than 

would be predicted by the equations for the community 
25 

hospitals." Since all medical schools in Massachusetts 
are private, the observed result may not be representative 
of the rest of the U.S. 



Hospital Costs in Massachusetts: Cambridge: Harvard 
University Press^ 230 pp., 1968, 



Ibid , , p. 90, 
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4. A study by L. P. McCorkle of hospital utilization 1n-. 
dicates that staff patients (i.e., teaching patients) 
in medical specialty services had longer stays than did 
private patients at a large urban university-affiliated 
general hospital. She noted that the mean stay for teach- 
ing patients was about 20 percent longer than for private 

patients. She went on to note that the difference in 
stay varied for different services, and that there were 
inconsistencies in the definition of admission for some 
services which explain part of the difference. She was 
unable from her analysis to determine the reason for the 
difference. For surgical specialties the differences was 
much less pronounced. McCorkle does not mention this, 
but it is possible that the observed result may be due to 
additional time required for teaching done in conjunction 
with the treatment. 

5. In another study of hospital utilization Riedel and Fitz- 

patrick provide some additional evidence that teaching 

27 

hospitals involve longer stays for patients- Their 



"Utilization of Facilities of a University Hospital: Length 
of Inpatient Stay in Various Departments," Health Services Research , 
I, No. 1, Summer 1966, pp. 91-114. 

?7 

Riodel, D. C. and T. B. Fitzpatrick, Patterns of Patient Care , 
Ann Arbor: University of Michigan, 1964, 292 pp. 



r 
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study reports multiple classification models which indicate 
that large hospitals (not all of v/hich have teaching pro- 
grams, but which include all teaching programs in Michigan) 
have longer stays. They note, as did McCorkle, that results 
vary for different diagnoses (they looked at six diagnoses), 
but stays were longer in larger hospitals for all of them. 
The fact that teaching hospitals have longer stays does not 
imply that they are inefficient or cost more to operate, 
although that is one possible explanation. The longer 
stays may well be due to more severe cases. 

6. Another study that bears on this subject was reported by 

28 

J. R. Lave and J. B. Lave. In regression models to ex- 
plain the variance in cost inflation rates across hospitals, 
they found that "hospitals with advanced programs averaged 
a 1.3 percentage point (per year) higher rate of cost in- 
flation than hospitals with no teaching programs; and hos- 
pitals with regular teaching programs- averaged an 0,9 per- 
centage point (per year) higher infl ation than hospitals 

29 

with no teaching programs." 

30 

7. An accounting study at Rhode Island Hospital showed that 
the direct cost of maintaining a 20 intern, 62 resident 

2S 

"Hospital Cost Functions: Estimation of Cost Functions for , 
Multi-Product Firms," revised August 1969 (mimeo), to appear in the' 
American Economic Review . 

^^Ibid., p. 15. 
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house officers program was $293,327, or $3,577 per house 
officer in 1959. This included the $1,725 average stipend 
paid to these "students." It is particularly disappoint- 
ing that the study made no attempt to estimate the "hidden" 
costs of the house officer programs due to extra lab and 
diagnostic procedures, longer hospital stays, etc. This 
is not an easy job, but it is essential if accurate esti- 
.^mates of the costs are to be obtained. 

.31 

8. In a similar study, P. J. Voigf ' estimated that the direct 
cost to the hospital per intern per year was $5,300 in 
1959/60. He, too, made no attempt to estimate the indirect 
costs attributable to the internship program. In a com- 
panion time study (which is technically rather poor) he 
noted that in the one time period at the one hospital, 
interns spent 13 percent of their time on education and 

70 percent on patient care and standby. 

9. Aside from generally higher expense rates, teaching hos- 
pitals and clinics probably involve additional costs to 
the state. In particular, there may be a need for sub- 
sidies from the state to assist teaching patients in 
financial need. The Annual Report of the UCLA Hospital 

^°Pratt, 0. G. and L. A. Hill, "The Price of Medical Education: 
A Dissection of One Hospital's Expenditures,"' Hospitals , 34, August 
1, 1960, pp- 44. 

31 

"A Study in the Service Aspect and the Direct Costs of an In- 
ternship Program in a Private Hospital," Minneapolis: Program in 
Hospital Administration, University of Minnesota, 1960. 
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and Clinics Indicates that nearly 16 percent of the total 
patient charges in 1968-69 were assum^id by the state in 
this manner. And although this represents a decreasing 

portion of the total (in 1963'"64 the portion was over 30 

32 

percent) it still amounted to 2.9 million dollars. 

Although the objectives, methods, and findings of these studies are 
far from uniform, they all seem to indicate that teaching programs 
at hospitals do result in additional expenditures. They also indi- 
cate that the relative costs vary substantially among the medical 
specialties. There certainly seems to be a need for detailed cost 
accounting studies to estimate these clinical costs more accurately 
and to clarify the surrounding issues. 

Clinical Resource l^guirements 

A somewhat different approach to this problem was used in an empirical 
analysis of clinical resource utilization of internship and residency 
programs by Mark Blumberg, formerly Director of Health Planning at 
the University of California. The primary objective of this pilot 
study was to determine how many patients (Inpatients in particular) 
are required to maintain different house officer programs. It was 
hoped that this information could be applied in an analysis of the 
possible need for new or expanded hospital facilities for the three 

"Annual Report, July 1, 1968 to June 30, 1969. UCLA Hospital 
and Clinics," Los Angeles: University of California, 
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new University of California medical schools. Table 4-15 presents 
the minimum, median, and maximum specialty admissions per approved 
residency for five types of hospitals for the five major specialties 
for which admissions seem to be the important criterion for clinical 



33 

experience. 



Figure 4-1 presents some complementary information in much the same 
spirit. The figure is a frequency distribution of "hospital beds 
at major affiliate hospitals per student" for 85 medical schools. 
It indicates in terms of hospital beds the implications of medical 
school programs.' Hospitals that have major affiliations were 
chosen because they have rather close ties with schools and encom- 
pass most of the clinical training experiences at the schools. 
Ideally only those beds in the sixteen specialties for which beds 
are an important clinical resource^^ should have been included, 

bXit for simplicity all the beds at the hospitals are included in 
35 

the totals. The error introduced by this approximation is 
probably quite small since the other specialties are assigned very 
few beds at most hospitals. Also since the hospitals are major 
affiliates, the influence of the medical school often extends 



33 . 

Admissions is not the important statistic for some specialties 
(e.g., radiology and pathology). Note that the figures are based on 
approved (rather than filled) residencies which means that they are 
understated by roughly 25 percent. 

34 

Dermatology, General Practice, Internal Medicine, Neurosurgery, 
Neurology, Obstetrics-Gynecology , Opthalmology , Orthopedic Surgery, 
Otolaryngology, Pediatrics, Pediatric Cardiology, Plastic Surgery, 
Psychology, Surgery, Thoracic Surgery, Urology. 

35 

Appendix E contains the summary worksheets for interested 
^-nalysts. 
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beyond the specialty services which have house-staff programs. 

The students included in the analysis are: residents in the 
sixteen specialties, all interns at each major affiliate hos- 
pital, and one half of the medical undergraduates of the medical 
school. This accounts for all of the students likely to interact 
with patients that generally require beds. Only half of the under- 
graduates are included since only during the last tv/o years (of • 
the traditional curriculum) do undergraduates spend significant 
amounts of time in hospital settings. 

We conclude from Figure 4-1 that for each clinical student (as 
defined above) a medical school must provide roughly 3.5 beds 
in majc^ affiliate hospitals for his clinical experience. A 
similar index derived by Smythe is summarized in Figure 4-2. 
We feel that his index, though possibly more useful for depart- 
mental planning, is less sound as an overall planning guide. 
He considers only beds in surgic^J, medical and pediatric services 
and students assigned to them. One of the major difficulties in 
this procedure is that undergraduates in particular are assigned 
to other services as welK He adjusted for this by counting only 
third-year undergraduates. 

5S 

•'Vtiv/ard a Definition of Department Size," JME , September 
1970, pp. 637-60. 
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At first glance these tabulations and histograms may seem quite 

relevant to planning for clinical facilities to support house 

officer programs; they certainly supplement the guidelines estab- 

37 

lished by the different specialty boards. But neither of these 
approaches answers what appear to be the most important questions 
facing medical education planners, specifically, how many admissions 
or beds ought there be for each resident or residency program. It 
is clear that acceptable house officer programs can be and are run 
in many different ways. Some provide a highly structured sequence 
of experiences for the student; others leave him to find his own 
way in a busy emergency clinic. Some emphasize research, others 
clinical procedures. With the possibility of such diversity among 
programs, empirical data such as this seem useful for answering 
only very general questions (e,g,, are additional clinical facili- 
ties likely to be required to support a new house officer program?). 
We would not recommend that they be used as firm quantitative guides 

Preliminary Cost Estimation 

Before concluding we would like to present a few preliminary calcu- 
lations to estimate the significance of clinical costs relative to 
operating and capital costs at medical schools. To do this we will 
compare estimates of the clinical costs for a hypothetical house 
officer program to the medical school operating and capital costs, 

37 

As reported for each specialty in "Directory of Approved Resi- 
dencies," Directory of Approved Internship and Residencies, Chicago; 
AMA, revised each year. 
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Suppose a medical school has 240 interns and residents "studying" 

in six different affiliated hospitals. Suppose further that the 

total number of internship and residency programs at these six 

38 

hospitals is thirty-six. The clinical costs associated with 
these programs based on the Carr and Feldstein coefficients 
would be: 



240 house officers x $ 997 = $ 239,280 

36 programs x $ 55,347 per program = $1,992,492 

+ 6 affiliations x $174,796 per affiliation = $1,048,776 

Estimated Total Clinical Cost: = $3,280,548 

Note that we have omitted $4,037 per intern and resident as an 
estimate of the stipends paid by the hospitals to the house 
officers for their services. Unfortunately the AMA tabulates 
salaries for only interns and first-year residents (see Table 
4-16). We chose the higher of these two figures to account 
for what must be larger stipends for advanced residents. 

It is unlikely that all of this is attributabki to house officer 
programs, but perhaps the parts attributable to the individuals and 
programs are. This amounts to nearly $9,3C0 per house officer in 
education related hospital expenses which" is substantially higher 
than the estimated contribution by the medical school of about 



ERLC 



38 

This would not be an unusual affiliation pattern. See Sheps, 
C. G. , et^. efL- , "Medical Schools and Hospitals," Journal of Medical 
Education, XLII, No. 9, Part 2 (September 1965) for a discussion of 
affiliation patterns. 

^^02.. cn. 



96 



TABLE 4-16 

AVERAGE ANNUAL SALARIES FOR INTERNS AND FIRST- 
YEAR RESIDENTS FOR RECENT YEARS 





Interns 




First-Year Re 


Hpnf ^ 


Year 


Total 
Group 


Affiliated 
Programs 


Nonaffiliated 
Programs 




Total 
Group 


Affiliated 
Programs 


Nonaffiliated 
Programs 


1958-59 


$ ~ 


$1,850 


$2,376 




$ - 


$ - 




1959-60 




1,992 


2,484 










1960-61 




2,136 


2,628 






2,520 


2,940 


1961-62 


2,796 


2,292 


2,988 




3,300 


2,776 


3,604 


1962-63 


3,039 


2,625 


3,485 




3,684 


3,398 


4,037 


1963-64 


3,425 


3,053 


3,678 




4,037 


3,739 


4,309 


1564-65 


3,529 


3,245 


3,707 




3,989 


3,775 


4,163 


1965-66 


3,797 


3,578 


4,071 




3,931 


3,818 


4,059 


1966-67 


4,322 


4,139 


4,521 




4,295 


4,095 


4,557 


1967-68 


4,956 


4,893 


5,030 




5,040 


4,755 


5,532 


1968-69 


6,355 


6,011 


6,851 




6,217 


5,860 


5,907 


1959-70 
















1970-71 

















Source: Table 16, p. 2037, JAMA , November 25, 1968, 206, 9. 
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$4,800 for operating expenditures (Table 4-1) and $300 for annualized 

capital expenditures (Table 4-11) per house officer per year. Thus, 

it would appear from these calculations that for house officer pro-. 

40 

grams the clinical costs far exceed other costs/ While the 
hospitals and not the medical schools incur these costs, they may 
be legitimate educational costs which should be allocated to the 
educational program. Note that the $9,300 reflects not only direct 
costs such as incurred through teaching services provided by hos- 
pital staff, but also indirect costs such as from duplicate lab 
tests. 

^■ Teaching Hospital Capital Costs 

An additional cost category overlooked in all previous medical 

school cost studies is the additional capital costs (over and above 

the already substantial cost on nonteaching hospitals) required to 

provide the clinical facilities in which to carry out teaching 

programs for medical undergraduates, interns and residents. In 

1966 the U.S. Public Health Services estimated that the cost of 

hospital buildings and fixed equipment was over $28,500 per bed in 

41 

general hospitals. At the same time university owned teaching 

^'^Note that interns and residents "contribute" patient care ser- 
vices as part of their training. The value of these services is 
not reflected in these figures. 

41 

Representative Construction Costs of Hill-Burton Hospitals and 
Related Health Facilities, July-December 1966 , Washington, D.C.: USPHS 
(1967), p. iv. as reported in Rosenburgh, C.F., "Contracting Considera- 
tions," Costs of Health Care Facilities , Report on a Conference con- 
vened by the National /\cademy of Engineering, December 5 and 6, 1967, 
Washington, D.C.: National Academy of Sciences, 1968. 
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hospitals were requiring approximately $60,000 per bed. Pre- 
sumably the additional money was required for additional equip- 
ment, facilities and space related specifically to the teaching 
programs. 

Assuming this and assuming further that teaching hospital facilities 
have an effective life of 20 years we see that each teaching bed 
carries with it approximately $1500 ($30,000 v 20) of teaching 
related cost per year. Since students using the teaching hospital 
require (on the average) approximately 3.5 beds (Figure 4-1) we 
estimate that each student requires approximately $5,250 in teach- 
ing hospital capital on an annualized basis. 

How representative this estimate is of the capital costs attributable 
to teaching programs at teaching hospitals not owned by universities 
is not known since capital cost data for hospitals are particularly 
hard to find. In fact, we are sufficiently uncertain about the 
magnitude of this cost item to omit it from our surmiary tables later 
in this chapter. Suffice it to say that this is an important cost 
category that needs further investigation. 

C ost Incidence Patterns 

Table 4-17 presents cost incidence data for fifty university owned 
teaching hospitals. Since hospital accounting procedures do not 

Table 7a, p. 998, Sn\ythe, "Developing Medical Schools," o£. cit . 
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generally identify the specific sources of revenue for teaching 
activities, we must make some assumptions in order to ur^f; these 
cost incidence patterns in our analysis. Specifically, we will 
assume that the funding patterns for teaching activites are the 
same as for teaching hospital activities as a whole. 

TOTAL DIRECT COSTS 

I 

Perhaps the best way to summarize the material covered in this 
chapter is to combine the operating, capital and clinical cost 
estimates into estimates of the total direct costs per student 
year for the three major educational programs. Table 4-18 pre- 
sents these aggregate program cost estimates. To emphasize the 
fact that these figures are estimates we have included estimates 
of the standard errors of the costs as well. 

The f'^guTcS indicate that the undergraduate pry)gram is the least 
expense 'ju the annual basis, costing roughly one half as much as 
interns, residents, or basic science students. The standard errors 
indicate that one can expect considerable variation in both the 
total cost and the categorical costs from school to school. Des- 
pite thiSi we have no reservations about recommending these figures 
as reasonable estimates of the total program costs for these three 
major medical school programs for use in aggregate national studies 
They are based on the best available data and analytical techniques 
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TABLE 4-18 

ESTIMATED TOTAL DIRECT COST PER STUDENT PER. YEAR (AND 
STANDARD ERRORS) FOR MAJOR MEDICAL SCHOOL STUDENT PROGRAMS 

(1969-70 BASIS)^ 



Program 


Estimated Annual Direct Cost . 


Operating^ 


Capital^ 


Clinical^ 


Total ^ 


Medi cal 
Undergraduate 


$4,500 
(±1,740) 


$ 100 
(±220) 




$ 4,600 
(±1,800) 


Intern, Resident 
& Clinical Fellow 


$7,600 
(±1,880) 


$ 400 
(±310) 


'$6,700 
(±1,900) 


$14,700 
(±2,700) 


Basic Science 
Student 


$5,800 
(±4,570 


$2,700 
(± 520) 




$ 8,500 
(±4,600) 



^The figures in this table do not reflect tha value, if any, of 
services provided by students in the course r-f their education. 

^1.61 times estimated program costs and standard errors for 1964/65 
from Table 3 of Wing and Blumberg, 0£. ci t . The factor 1.61 re- 
flects a 10 percent increase in costs each year from 1964/65 to 
1969/70. 

^1.10 times estimated capital costs for 1968/69 from Table 4-11. 
The factor 1.10 reflects a 10 percent increase in costs from 
1968/69 to 1969/70. Only medical school capital is included. 

^2,59 times $2,575. The $2,575 figure is an estimate of the 1959/60 
house officer costs obtained by averaging the costs reported in the 
studies by Pratt and Hill og^. ci t. and Vcl^t 0})_. cit . The factor 
2.59 reflects a 10 percent annual increas in costs from 1959/60 to 
1969/70. Salaries and stipends of house officers are not included 
in these figures, nor are teaching hospital costs. (See section 
on Teaching Hospital Capital Costs for a discussion of this item.) 
Data for medical undergraduates and basic science students are not 
available. 

^Standard errors are computed on the assumption that operating, capi- 
tal and clinical costs are statistically independent. 
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T otal Cost of Educating a Physician 

Though tangential to the thrust of thlbi study, it is of some interes 
to use these estimates to derive an estimate of the total cost of 
educating a physician: 



TABLE 4-19 

ESTIMATED TOTAL DIRECT COST OF EDUCATION FOR A NEW PHYSICIAN^ 

(1969-70 basis) 



Education Level 


Annual Cost 


X No. Years = 


= Total Cost 


Medical Undergraduates 


$ 4,600 


4 


$18,400 


Internship 


$14,700 


1 


$14,700 


Residency 


$14,700 


3 


$44,100 


Total 




8 


$77,200 



The figures in this table do not reflect the value, of any, of 
services provided by students in the course of their education, 
nor do they include teaching hospital capital costs or the value 
of services provided by voluntary faculty". 



This procedure underestimates the total cost to the extent that in- 
flation may drive up the annual costs. Some sort of adjustment or 
scaling would be advisable for anyone trying to estimate (say) the 
cost of a particular 10 or 20 year medical school expansion plan. 

tost Incidence Patterns 

Having combined operating, capital and clinical costs into single 
program cost estimates, it is interesting to determine the extent 
to which major 
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supporters of medical education contribute to each program. Table 
4-20 summarizes cost incidence data presented earlier (in Tables 
4-3, 4-4, 4-13 and 4-17), rounding the percentages off to the 
nearest 5 percent. These percentages have been applied to the 
annual cost figures from Table 4-18 to obtain the estimates of 
support levels from major sources presented in Table 4-21. For 
simplicity we have presented only the point estimates in this 
table. 
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TABLE 4-20 

ESTIMATED COST INCIDENCE PATTERNS FOR MAJOR COST CATEGORIES AND 
MAJOR FUND SOURCES FOR U.S. MEDICAL SCHOOLS 1969-70 BASIS 



Source 


Percentage of. Direct Support 


Operating^ 


Capital^ 


Clinical*^ 


Federal Government 


30% 


45% 


J 15% 


State Government 


25% 


45% 


35% 


Local Community 


0% 


0% 


. 40% •" ■ 


Student 


15% 


0% 


0% 


Other 


30% 


10% 


10% 



^Includes only direct funding; services not paid for are not accounted 
for in this table, 

'^Estimated from Table 4-3 and 4-4. 

^Estimated from Table 4-13 assuming university funds are 50 percent 
from Federal Government and 50 percent from State Government. 

^Estimated from Table 4-17. 
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TABLE 4-21 

ESTIMATED COST INCIDENCE PATTERNS FOR THE 
THREE MAJOR MEDICAL SCHOOL EDUCATIONAL PROGRAMS^ 

1969-70 BASIS 





Program 


Source 


Medical 
Undergraduate 


Intern.; and 
Residents^ 


Basic Science 
Student 


Federal Government 


$1,400 


$3,800 


$3,000 


State Government 


1,200 


4,809 


2,700 


Local Community 


0 


2,700 


0 


Student 


700 


0 


900 


Other 


1,400 


3,400 


2,000 


Total 


$4,600 


$14,700 


$8,500 



Includes only direct funding; services not paid for are not 
accounted for in this table. Detail may not sum to totals 
due to rounding. 

'^Since Interns and Residents do not pay any fees, we have allo- 
cated the 15 percent student item equally to the Rederal Gove^rn- 
ment, State Government ^ and Other. 
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CHAPTER 5 
BENEFITS FROM MEDICAL EDUCATION 

We have intimated above th.^t the estimation of benefits from medical 
education is considerably more difficult than the estimation of the 
costs* This is because no one really knows what good health is, 
what it is worth, or even what a physician does. This discussion 
will by no means resolve these questions but hopefully, we can clarify 
some of the issues and point the way to furthe"^ research and data col- 
lection. 

It is convenient to aggregate the benefits of medical education into 
two general classes: benefits from the outputs (practicing physicians 
in particular) and benefits from the process itself. We will refer 
to these as long-term and short-term benefits, respectively. Un- . 
fcrtunately, we must partially abandon our program emphasis when 
considering the benefits of the outputs sincef practicing physicians 
must participate in at least two of the education programs (as we 
have defined them) . 

The dollar estimates of the benefits provided in several of the 
tables in this chapter are very tentative. In presenting them we 
risk drawing attention away from more substantive issues and problems ^ 
but for the sake of completeness we have provided our best quantita- 
tive estimates. In cases where we have been unwilling to trust our 
judgment, we have merely omitted dollar values. We hope that readers 
will accept them for what they are, tentative first estimates to 
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stimulate discussion. 
LONG TERM BENEFITS 

In this section of the paper we will consider two major sources 
of benefits: physicians and research. More specifically, we 
would like to try to derive estimates of the benefits that arise 
from physicians and their services and from research at its deri^ 
vatives. 

Although the assumption that physician services are worth exactly 

what is paid for them (i.e., that there is a perfect market place) 

< 

does have some intuitive appeal, the imperfections in the medical 
market place are too well known to drop the discussion at this 
point. Restricted entry into tha medical profession, consumer 
ignorance and externalities are among the major imperfections. 

The question then is how, best to estimate the economic benefits 
from physician services. ..Noting that economic benefits are in- 
direct (i.e., they do not accrue directly from physicians services) 
it seems appropriate to adopt a two-stage procedure: first, esti- 
mate the relation of physicians to health, and then estimate the 
value of the change in health, if any, that results from physician 
services* The analysis that follows is based entirely on previous 
studies, all of which nave had different though related purposes. 
Variations in definitions, choice of variables, etc. make clean, 
tight analysis impossible, but there is enough common ground to 
support some general conclusions. 
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Health Indicators 



Before wg can discuss the relation of physicians to health, we 
must establish a definition for health. This is a problem that 
has been receiving increasing attention in the last decade, and 
although definitive results are not yet available, there have 
been some significant contributions. 



One of the major problems has been pointed out by Gerald Besson: 

Different groups in the health care system have decidely different 

perspectives on the definition problem and there seems to be little 

likelihood for a reconciliation in the. near future. After looking 

in turn at the views of patients, health professionals and social 

scientists, he proposes a broader concept of health based on the 

interaction of individual and environment. 

Optimal health . . . may be accomplished by decreasing the 
^ threat of the environment or by raising the capability of 
the host to defend himself .... In the framework of this 
definition the profession changes its emphasis. We deal 
more with people and less with patients. We deal more with 
health and less with disease. We deal more with human con- 
dition and less with formal and fixed pathology. We deal 
more with sociocul tural hazards than with biological ones. 
We deal more with^a continuance of care, less with the epi- 
sode of sickness. 

2 

This, like the World Health Organization definition of health , is 



Besson, 6., "The Health-Illness Spectrum," American Journal of 
Public Health , Vol. 57, No. 11, November 1967, p. 1904. 

2 

WHO has referred to good health as "a state of physical, mental, 
and social well-being." See Measurement of Levels of Health, report 
of a study group, WHO, Geneva, 1957. 
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not particularly useful at present. We must consider some simpler 
alternatives if we are to proceed further • 

The one most often used is age-specific or age-adjusted mortality 
rate (deaths per capita) and despite its shortcomings ft is likely 
to be used for some time to come. In the U. S. there is generally 
too little variation in these death rates across states or counties 
for it to be a useful measure of not-health. Morbidity (i.e., sick- 
ness or disease incidence) thus becomes a more relevant measurec 
But morbidity is related to mortality (i.e., a reduction in deaths 
from one specific cause generally results in an increase in deaths 
from other causes and/or an increase in morbidity from the specific 
cause). Sanders has even suggested that Increased prevalence of 

various chronic diseases may be an indication of better medical 
3 

care. 

Despite the problems, progress has been made in constructing a 

definition of health that can be used in analytical and comparative 

studies. Research on the problem has been reviewed recently by 
4 

Fanshel and Bush. They conclude that none of the indices pro- 
posed by their predecessors is adequate and propose one of their 
own, based on categorizing all members of the population into one 

3 ' 

Sanders, B. S., "Measuring Community Health Levels," American 
Journal of Public Health , Vol. 54, No. 7, July 1954, esp. page 1068. 

4 

Fanshel, S. and J. W. Bush, "A Health-Status Index and Its 
Application to Health-Services Outcomes," Operations Research , 1970, 
pp. 1021-1065. 
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and only one of a set of health "states*' which are points on 

a continuum of a single dimensional scale of function/dysfunction. 

Although this concept has a certain appeal, we are not convinced 

that their index would be any easier to implement than those that 

they have criticized. Ranking degrees of illness is not going to 
5 

be an easy task. Packer has suggested a very similar scheme 
and his discussion makes it somewhat easier to see how such an 
index might be used in an applied research study. ^ It is dear, 
however, that it will be some time before such a health status 
index proves its v;orth. Considerable analysis will be required 
to estimate the values or costs associated with being in or 
moving between different states on the health illness spectrum.^ 



Lacking a comprehensive health status index we must fall back 
on the available alternatives. Since original research in this 
area is beyond the stope of this study, we will have to be con- 
tent with the measures that have been selected by the researcner: 



There is also the problem of combining the indices for all the 
individuals in the population into a single aggregate health status 
index.. In addition, there is the operational problem of maintaining 
updated files of the health status of all individuals. 

^Packer^ A. H., "Applying Cost-Effectiveness Concepts to the 
Community Health System" Operations Research , Vol. 16, 1968, pp. 
227-253. 

^The work of Dorothy Rice should be a valuable gi'ide in this 
regard. Her studies ( Estimating the Co st of Illness, Health Econo- 
mics Series, No. 6, USPHS, May 19667 and "Measurement and Application 
of Illness Costs," Public Health Reports, Vol. 84, No. 2, February- 
1969.) attempt to assess the total impact of illness. It should be 
possible to adopt some of her notions to obtain some estimates of 
the impact of changes in average health status. 
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whose analyses we are revievnng. These are usually some form of 
aye-specific or age-adjusted mortality index. 

Relation of Physicians to Health 

There have been several studies of the determinants of health in 
the last few years. Each of them has included physicians as one 
of the explanatory variables in the model or analysis constructed 
to study the question. 

Irma Adelman in a cross section regression model across 34 coun- 
tries found that M.D. per population had a significant negative 

8 

effect on mortality for most age groups. Her study, based on 
Un'l ^ed Nations data, was not designed specifically to investigate 
the impact of health services but the results are of interest 
nevertheless. It is doubtful that her findings can be applied to 
the U. S. 

Joseph Newhouse, in his study of resource allocation in medical 

g 

care , found that "Practitioners per Population" was not a sig- 
nificant explanatory variable in a logarithmic cross section 
model using U. S. data in whicn mortality was the dependent vari- 
able. In a similar study, Mary L. Larmore also found that physicians 

5 

Adelman, I., '*An Econometric Analysis of Population Growth," 
American Economic Review , June 1963, Vol. 53, No. 3, pp. 326-328. 
g 

Newhouse, J. P., Toward a Rational Allocation of Resources 
in Medical Care , (unpublished Ph.D. dissertation) Cambridge: Har- 
vard University, August 1968. See Table 7-8 on page 244. 
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per population was not a significant explanatory variable for 
mortality rates. Her conclusions were based on a county by 
county cross section model for the U. S. 



Using a rather different approach Victor Fuchs *came to a similar 
conclusion. Using a composite mortality index, he defined a set 
of 12 "healthiest" states and a set of 12 "least healthy" states. 
Then he performed Mann-Whitney "sum of ranks" tests to determine 
the extent to which potential explanatory variables were related 
to the "healthy-unhealthy" dichotomy. Although education, para- 
medical personnel per capita, and percentage of physicians in 
group practice were statistically significant (at the 0.05 lovel) 
the number of physicians per capita showed no relation at ail to 
health levels. Fuchs also ran some regression models across 48 
states which indicated that states with higher physician/ population 
natios apper^r to have higher mortality- He found it "difficult to 
believe that the presence of hospital beds or of physicians con- 
tributes to higher mortality, although that is one possible inter- 
pretation of the regression results. An alternative interpretation 
• • . is that physicians tend to locate in states where there is a 

disproportionate amount of sick people, many of whom will die pre- 

12 

maturely despite the presence of physicians." 
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Larmore, M. L., An Inquiry into an Econometric Production 
Function for Health in'the United States , (unpublished Ph.D. dis s er •■ 
tation), Evanston, Illinois: Northwestern University, August 1967. 

^^Fuchs, V. R., "Some Economic Aspects of Mortality in the U. S.," 
(mimeo), New York: NBER, July 1965. See page 25. 

O . ^^Ibid., p. 27 



113 



In another study conducted by the NBER, Auster, Leveson and Sara- 

chek ran cross section regression models which indicated that 

states with more health expenditures per capita tend to have lower 

13 

age-sex adjusted (white) death rates. A second model which dis- 
aggregated medical services into four components (drug expenditures, 
physicians, paramedical plus capital, all per capita, and group 
practice) showed, as had Fuch's analysis, that states with higher 
physicians per capita appear to have higher mortality, though with 
a two-stage least squares procedure the coefficient was statistically 
insignificant. One of their tentative conclusions was that expendi- 
tures on education may lead to larger reductions in mortality than 
expenditures on medical care. 

A study of determinants of life expectancy in Western Hemisphere 

14 

countries by Charles Stewart led to a similar conclusion. He 
found that literacy (a proxy for information), and potable water 
(a proxy for prevention) were significantly related to life expec- 
tancy, while treatment variables were not. Data from the United 
States also suggested a low marginal productivity of medical treat- 
ment in terms of life expectancy. 

Whether or not these results would stand if better indices of health 
were available is not clear. These are the best data that are currently 



l3 ^ 
Auster, R., I. Leveson and D. Sarachek, "The Production of 

Health, An Exploratory Study,'* Journal of Human Resources , Vol. 4, 

No. 4, Fall 1969, pp. 411.536. [ 

14 

Stewart, C. T., "Allocation of Resources to Health," Journal of 
Human Resources , Vol. 6, No. 1, Winter 1971, pp. 103-22. 
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available, however, and they definitely suggest that more phy^^icians 

is not the best solution. As Fuchs has said: 

While the total contribution of physicians to health is 
undoubtedly very large, it is possible that their marginal 
contribution is small. It may be that additional dollars 
spent for paramedical personnel, or education, or public 
health (broadly conceived), would do more to reduce mor- 
tality and infant mortality than would the expenditure ,g 
of an equivalent sum to increase the supply of physicians. 

Contrasting the findings of Adelman and the analysts of the U. S. 
situation, we conclude that physicians have a significant marginal 
impact on mortality only in developing and underdeveloped countries. 
Of course better health indices might yield rather different results. 

Value of Improved Health 

If it were true, as suggested in the aforementioned studies, that 
additional physicians have no significant impact on health, there 
would be no real need to continue this discussion of benefits from 
physicians. However, since these studies are by no means conclusive, 
we would like to mention briefly some studies that are relevant to 
the task of estimating the value of improved health. 

Selma Mushkin was one of the first to review the subject of the value 
of health. She discussed three approaches to the problem of evalu- 
ating investments in health that had been developed by previous analysts 

15 

Fuchs, £2^. cit . , p. 29. 

Mushkin, S., '^Health as an Investment," Jo urnal of Pol itical 
Economy , Vol. 70, No. 5, October 1962, p. 129-157. 
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Developmental cost approach : "Compares the lost investment 
in the rearing of a child who dies before making his full 
contribution to production with the investment required to 
enable him to make that contribution."^''^ The problem with 
this approach is that the effect of the share of the invest- 
ment that is for health is hard to disentangle from the 
share for other aspects of child rearing. 

Capitalized earnings approach : Is widely used today. It 
evaluates programs on the basis of discounted cost and 
earnings streams. 

Contributions to national income approach : Compares public 
expense with public gain. Economic gains are typically 
taken to be aggregate salaries. For evaluating specific 
government programs tax revenues are sometimes a better 
choice. 

A recent study by Leveson, Ullman and Wassail provides an interest- 
ing example of the latter approach. Considering such factors as 
dropouts, armed forces rejectees and psychological problems, they 
estimate the total annual loss to society through dropping out of 
school for health reasons. Using statistics on earnings for 



^^ Ibid ., p. 149 

^\eveson, I., D. Ullman and G. Wassail, "Effects of Health 
on Education and Productivity," Inquiry , Vol. 6, No. 4, 1970, 
pp. 3-11. 
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for different levels of education they arrived at a dollar estimate 

of the loss to be between $3 and $4 billion. They also suggest 

that the total stock of human capital may be as much as $50 billion 

less than it otherwise would be because of this dropping out. An 

19 

earlier study by Dorothy Rice followed similar lines in estimat- 
ing the total impact of disease on national output. The problem 
with both of them is that they do not relate their findings to 
programs that might have an impact on the national economy. That^ 
of course, '5 the next step. We need studies to estimate the 
specific effects on health status of particular health related 
programs . 



Relation of Medical Schools to Geographic Location of Physicians 



Regardless of the studies cited above, current medical technology 
restricts a doctor's influence to the locality in which he practices. 
This suggests another avenue for research, related more to local 
and regional than to national concerns: What factors govern the 



Rice, D. P, ,. Estimating the Cost of 11 lness > Health Economics 
Series No. 6, Washington, D.C. , U. S. Department HEW, PHS Pub. No. 
947-6, May 1966. For additional discussion see: Weisbrod, B. A., 
Economics of Public Health , Philadelphia: University of Pennsyl- 
vania Press, 1961, 127 pp.; Roberts, N. 0., "The Values and Limita- 
tions of Periodic Health Examinations," Journal of Chronic Disease , 
Vol. 9, No. 2, February 1959, pp. 95-116; Rice, D. P. and B. S. 
Cooper, "The Economic Value of Human Life," American Journal of 
Pu blic Health , Vol. 57, No. 11, November 1967, pp. 1954-66; Rober- 
ston, Robert L., "Issues in Measuring the Economic Effects of Per- 
sonal Health Services," Medical Care , Vol. 5, No. 6, November- 
December 1967, pp. 362-368. 
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location decisions of physicians? Rather than attempt to deal with 
the subject in its entirety, we will focus on the relation of 
medical schools to physician location. Readers interested in more 
detail should refer to the overview of the problem by Philip 
Held. 20 



Frank Sloan in his doctoral dissertation concluded that "Medical 

students [educated in the state! appear to have virtually zero 

21 

impact on physician location." He went on to state that his 

"evidence indicates rather clearly that states' efforts to attract 

physicians by increasing the number of residents attending medical 

school are in vain. Interstate mobility is much too great for 

22 

these policies to succeed." 



Two of a series of unpublished state-by-state scatter plots by 
Mark Blumberg (Figures 5-1 and 5-2) support Sloan's conclusions. 
One indicates that the number of state residents entering medical 
school is uncorrelated with the number of M.D. graduates that ul- 
timately practice medicine in a state. The other shows an inverse 



Held, P. J.^ "Distribution and Migration of Physicians in the 
U.S.," (mimeo). Thesis Prospectus, Berkeley: Department of Economics, 
U. C, December 6, 1970. More accessible but less complete is the 
review by Fein and Weber in Financing Medical Education , New York: 
McGraw-Hill Book Co., 1971, esp. pp. 153-162. Blumberg has also dis- 
cussed the subject in, "Medicine and Related Occupations," (mimeo), 
Berkeley: Office of Heclth Planning, University of California, 
December 1969, esp. pp. 92-104. 

Sloan, F. A., "Economic Models of Physician Supply," (unpublished 
Ph.D. dissertation), Cambridge: Harvard University, August 1968, p. 357 

22.. _. . 
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relation between the number of instate medical school graduates 

practicing in a stdte and the number of out-of-state medical school 

23 

graduates practicing m a state. 

Fein and Weber constructed some empirical models to estimate the 

relationship between the number of graduates from schools in a 

state and the ability of the state to attract physicians. They 

concluded "that a 10 percent increase in the number of resident 

graduates would only lead to a 3.2 percent increase in the number 

24 

of graduates locating in the state." We do not find the mode] 

on which this conclusion is based very satisfying. Although the 

variables are certainly reasonable, the use of undeflated variables, 

25 

both dependent and independent, limits the usefulness of the model. 



23 

These figures were prepared by Blumberg while he was Director 
of Health Planning of the University of California. Two other 
scatterplots in this series show a positive relation between physi- 
cians practicing in a state and both internships filled and residencies 
filled in t^e state. Two others show a lack of relation between 
physicians practicing in a state and both home state entrants to home 
state medical schools and all graduates from medical schools in the 
state. One final one shows a marked positive relation between M.D. 's 
migrating into a state and white males migrating into a state. 

24 

Fein and Weber, 02_. cit ., p. 160. 

25 

Since large states tend to have more medical school graduates, 
larger changes in population and larger everything else than do 
small states, it should not be surprising that "the absolute change 
in state population 1954 to 1967" is an important explanatory vari- 
able in a regression model in which the ''total 1950-59 U. S. medical 
school graduates located in the state in 1967" is the dependent 
variable. We suspect that the particular formulation chosen by 
Fein and Weber (Equation D-3, page 256) may have led to results that 
mask a more accurate indication of the determinants of physician ' 
location. We feel that it would be more appropriate to use variables 
such as "percentage (as opposed to absolute) change in population" 
in this type of empirical model. 
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While none of these studies relate directly to the benefits of 
medical education they are clearly relevant to the discussion. 
We will refer to them in our analysis i/i the next chapter. 

Research 

The estimation of the benefits from research is a particularly 
elusive problem. The nature of research is such that the out- 
cones are not known in advance. And thus it is generally agreed 
that estimating the benefits that can be expected from a parti- 
cular research project or set of research projects is an intract- 
able problem. Ex post facto studies can be done and used to 
evaluate the performance of those who allocated research support 
funds but basically there seems little hope for much more. Even 
ex post facto evaluation is not always possible; carry over and 
s'pill over effects, effects on human capital, etc., are particularly 
hard to disentangle and quantify. 

We have no suggestions to offer at this point. It is clear that 
biomedical research has led to vast improvements in our knowledge 
of human health, etc. We doubt that we have yet recouped the invest- 
ments that have been made. But our understanding grows constantly 
and tnis may lead to a breakthrough that will more than justify 
the investment. 
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Individual Rates of Return on Medical Education 



Rates of return to medical education have been analyzed and esti- 
mated by a number of researchers over the past thirty years. 
They are generally regarded to be the best single indicator of 
economic return on educational investment. Our purpose here is not 
to review the research that has been done in detail but simply to 
refer to it as an indicator that medical education represents a • 
good economic investment for a student selecting a career. The 
value of the rate of return approach is that it accounts for both 
the expected costs of the education and the expected subsequent 
earnings. Equally important, it reflects (via the discount rate) 
the timing of the expense and income items and also the fact that 
alternative investments are possible. 



Th<^ results of the various studies indicate that except during the 
1930's physicians have obtained a rate of return on their educational 
investment greater than that from nearly all other professional edu- 
cation and greater than the market rate of interest. Attempts to 



See, for example: Friedman, M. and S. Kuznets, Income from In- 
dependent Professional Practice , New York; Nationc;l Bureau of Economic 
Research, 1945; Hansen, W. L., "Shortages and Investment in Health Man- 
povver," The Economics of Health and Medjcal Care , Ann Arbor, Michigan, 
1964; Sloan, F. A., Economic Models of Physician Supply , (unpublished 
Ph.D. dissertation), Cambridge: Harvard, 1968; Fein, R. and G. I. 
Weber, Financing Medical Education ^ New York: Mc Graw-Hill, 1971, 
especially Appendix C; Rada, E. L., E. B. Hymson and C. Chiang, A New 
Longitudinal Human Capital Rate-of -Return Model with Physicians as 
Subjects , (mimeoj, Los Angeles: School of Public Healtn, Uni v er s i ty 
of California, n.d., 133 pp. 
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relate changes in rate of return to changes in the relative supply 

of physicians have been inconclusive, but the relatively high 

return for physicians is one indication that a shortage of them 

exists. The estimates of the actual rate of return vary from 

about 13 percent to as much as 30 percent depending on the choice 

of opportunity costs and the set of expense items as well as the 

discount rate. Ronald Loshin in a comparative study of rate of 

return analyses in higher education has noted that analysts are 

far from uniform in their definitions and sometimes fail to docu- 

27 

ment their procedures adequately. This precludes the comparison 
of the results of different analysts, but the general conclusion 
that medical education offers larger economic returns than most 
other professions seems to be justified. 

SHORT TERM BENEFITS 

As additional groundwork for the analysis in the next chapter, we 
will discuss short term benefits in terms of the groups that re- 
ceive them* Essentially, these fall into two groups: a) benefits 
related to services provided by students and staff of medical 
schools not reflected in the standard accounts, and b) benefits 
related to outside groups and businesses served by the school 
and its community of students and staff. 

^= 

Loshin, R. S., "Private and Social Costs in Higher Education, 
(DRAFT), Berkeley: University of California, 1969. 
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To the Medical School 

Although it may be unconventional we would like to begin our 
discussion of benefits with the medical school itself. Several 
of the education programs bring important and often overlooked 
side benefits which should be considered carefully in any program 
analysis. 

Consider for example interns and residents. A time study at the 

Yale-New Haven Hospital Medical Center has provided some prelimi- 

28 

nary estimates of the work patterns of the house staff. The data 
are presented in Table 5-1. Despite the small sample, these data 
are the best that are currently available and we will try to apply 
theiT! to our analysis. 

By applying these activity rates to an estimate of the total value 
of their services, $15,000 per year for lack of a better figure, 
we can obtain estimates. of value of their specific services. The 
results are summarized in Table 5-4. 

In a simmilar manner we can estimate the value of services provided 
by the basic science students. In this case data are even more 
scarce but some figures have been compiled by the National Science 
Foundation. We have summarized them in Table 5-2. Applying the 
average activity rates to an estimate of the total value of their 

Carroll, A. J., ^'Program Cost Estimating in a Teaching Hos- 
pital, A Pilot Study," (edited by T. J. Campbell and M. H. Little- 
meyer), Evanston, Illinois: AAMC, 1968. 

ERLC 
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TABLE 5-1 

RE'.ATIVE WORK LOADS OF INTERNS. RESIDENTS, AND CLINICAL 
FELLOWS IN THE YALE-NEW HAVEN HOSPITAL MEDICAL CENTER 



Activity 



Interns 



Residents and 
Clinical Fellows 



Interns, 
Residents and 
Clinical Fellows 



Teaching 4.3% 

Research 1.9% 

Patient Care 80.4% 

Self Improvement 12.3% 

Unallocated 1.1% 



5.1% 
4.6% 
71.4% 
17.5% 
1.3% 



4.8% 
3.8% 
74.1% 
15.0% 
1.4% 



Source; Carroll, A. J,, "Program Cost Estimating in a Teaching 
Hospital, A Pilot Study," (edited by T. J. Campbell and M. H. 
Littlemeyer), Evans(ton, Illinois: AAMC, 1968 (Table on pp. 148-9). 
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TABLE 5-2 

ESTIMATED EMPLOYMENT OF BASIC SCIENCE STUDENTS IN 
TEACHING AND RESEARCH AT U.S. MEDICAL SCHOOLS, 1969 



Total No, of Basic Science Students^, 1968/69 9092 

FTE Graduate Students'' Receiving Stipends for 
Part-Time Work as Scientists 

Teaching 1,101 
Research and Development 1,303 
Other 389 



Total 2,793 2793 

Estimated Percentage of Time Spent Working 

Teaching (1101/9092) 12.1% 

Research (1303/9092) 14.3% 

Other ( 389/9092) 4.2% 

Total (2793/9092) 30.62 30.6% 



Masters, Doctoral and Postdoctoral Students as listed in 
Table 4, Page 1560, JAMA , November 24, 1969. 

^Definition uncertain. Data from Table C-4, Page 111 of 
Resources for Scientific Activities at Universities and Colleges 
1969 . National Science Foundation (NSF 70-16), Washington, D.C.: 
USSR), 1970. 
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services, $15,000 per year for lack of a better figure, we arrive 
at the estimates of their services in Table 5-4. 

In both of the above cases we imply only that the medical schools 
obtain valuable services from these students. We make no assump- 
tion about the value of the services to society or any other group 
or agency. Such additional benefits, if any, will be covered in 
the discussion of the appropriate beneficiary. 

Next we would like to consider sponsored research. Probably the 
most important tangible benefit from sponsored research that accrues 
to the medical school is the salary support provided to the faculty 
members. Table 5-3 summarizes this salary support for recent years; 
it is very clear that a great many faculty members, many of whom 
are probably in "small" subspecialties, receive at least partial 
compensation in this manner. To the extent that research is a 
legitimate program for a medical school we should specifically 
account for this benefit. We propose the following approach: 
First estimate the full time equivalent (FTE) number of 
faculty positions supported by sponsored research. Then 
apply a reasonable average salary for these positions to 
obtain an estimate of the total benefit. And finally 
divide this by the total of sponsored research to get an 
estimate of the benefit per dollar of sponsored research. 

Assuming that the percent of salary paid is equal to per- 
cent of effort obtained, we estimate the effective number 
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TABLE 5-3 

SALARY SUPPORT PROVIDED TO FULL-TIME MEDICAL SCHOOL 
FACULTY BY FEDERAL RESEARCH AND/OR TRAINING GRANTS^ 



Percentage of Support 



Year 


100% 


50%-99% 


l%-49% 


0% 


1960/61 


1,984^ 




1,565 


7,562 


1961/62 


2,188^ 




1,764 


8,088 


1962/63 


1,792 


1,169 


2,449 


8,171 


1963/64 


2,203 


1,392 


2,734 


8,137 


1964/65 


2,695 


1,673 


3,148 


7,998 


1965/66 


2,929 


1,830^ 


3,723 


8,667 


1966/67 


3,311 


2,111 


4,054 


9,820 


1967/68 


3,656 


2,500 


4,602 


11,405 


1968/69 


3,466 


2,871 


4,710 


11,967 



^Table entries are numbers of faculty 

^Up to 1961/62, records were kept for 50 percent or more 



Source: Appendix I, Table 5 from "Medical Education in the U. S., 
1968-69," JAMA, Vol. 210, No. 8, November 24, 1969 and comparable 
tables from other JAMA education issues. 



129 



TABLE 5-4 

ECONOMIC BENEFITS TO A MEDICAL SCHOOL 
FROM ITS MAJOR PROGRAMS 



Program 
Medical Underqraduate 



Benefit 



Estimated Value 



Intern, Resident & 
Clinical Fellow 



Teaching Services 
Research Services 



$750/year 
$600/year 



Basic Science Student 



Teaching Services 
Research Services 



$1800/year 
$2100/year 



Sponsored Research 



Prestige 
Faculty Support 



$0.05/dollar 



Joint or General 



- Services of Volun- 
tary Faculty 



0 
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of faculty positions supported by sponsored research to 
be roughly: 

3500 + 0.6 X 2500 + 0.25 x 4600 = 6100 
At $20,000 per year this represents approximately $120 
million in salaries. Since the total of all sponsored 
research at U. S. medical schools is' approximately $700 
million, we obtain an estimate of the benefit from re- 
search of about 15 cents for every dollar spent. 

This result should not be applied indiscriminately. It is realis- 
tic only to the extent that the research that is currently being 
sponsored is an integral part of the medical school operation 
(i.e., to the extent that the school would have to maintain it if 
the sponsor withdrew his support). We can see little justification 
for considering salary savings from sponsored research as a tangible 
benefit if the research is the major reason for the salaries in the 
first place. It certainly is beneficial, but we feel that it should 
be reported as an intangible benefit (e.g., some sort of program en- 
richment). In that sense sponsored research at medical schools is 
"merely" contract work complementary to the main programs at the 
schools. 

Given the severe financial difficufties that face most medical schools 
it is hard to imagine them assuming financial responsibility for a 
significant amount of research that is now funded extramural ly. For 
this reason we tend to favor the position that the benefits are in- 
tangible. We do admit that some tangible benefits do accrue, however. 
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and for the sake of discussion we will arbitrarily assume that 
5 cents of tangible benefits accrue for every dollar of spon- 
sored research. 

We can think of no short term benefits attributable specifically 
to medical undergraduates. One might argue that gifts and be- 
quests of alumni should be considered as such but we do not think 
they should. These donations, in our opinion, are essentially 
belated payments to the schools fdr value received and as such 
do not qualify as benefits, despite their importance at some pri- 
vate schools. 

Before turning to benefits to the cormiunity, we would like to 

briefly consider voluntary faculty at medical schools. Wing and 

Blumberg have pointed out that the value of services contributed 

to medical schools has not been included in any published analysis 

29 

of medical school costs. We would like to consider here whether 
these volunteered services should be included in our list of bene- 
fits. There is no doubt that the value of the services of volun- 

30 

tary faculty may be substantial , but unless cost estimates are 
increased correspondingly, we cannot count these services as an 
offsetting benefit. Since current practice is to omit these amounts 
from cost accounts, we will treat the services as valueless^ If 



29 

Wing and Blumberg, 0£. ci t . 

^°We have already noted (in Chapter 4) that at UCSF the volun- 
tary faculty contributed services valued at about $2500 per medical 
undergraduate in 1968/69. 
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cost accounts were to properly reflect these services, one still 
might want to exclude some part or all of these services from the 
benefit tabulation. To the extent that particular services would 
have to be purchased on the open market, they should be included 
as benefits. However, services that would not be purchased if 
not provided by a volunteer should not be counted as benefits. 

To the Local Community 

Of the individual medical school programs, both house staff and 
continuing education programs offer significant benefits to the 
local community. Interns, residents and clinical fellows pro- 
vide substantial amounts of patient care services in their hospital 
based programs, and continuing education programs keep practicing 
physicians in touch with recent developments in medical science 
and technology. 

We do not know y to estimate the value of the latter, but we can 
provide a rough estimate of the value of house officer services 
provided to the local community. Using the activity analysis from 
Table 5-1, and an estimate of the total annual value of house 
officer services of $15,000 per year, we obtain an estimate of 
benefits to the community of $12,000 per year per house officer. 
This figure is roughly what the community would have to pay to get 
nonstudent personnel to provide the same basic services. Presumably 
a fully licensed physician would be the only suitable substitute 
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under current medicAl regulations, and while, a certain amount 
of the duplication and review built into house staff training 
programs could probably be avoided, thus saving some money, the 
larger salary required would undoubtedly raise the substitution 
cost to something near our $12,000 estimate. This assumes that 
house officers do provide valuable services that would have to 
be provided by others if they were not on duty in the hospital. 

Newhouse, though unable to conclude that physicians have a. sig- 
nificant impact on health, did present a cross section model of 
22 SMSA's that indicated the presence of a medical school was 
related to lower mortality rates among the 15-44 year age group. 
He suggested that this "may stem from better staffing of emer- 

31 

gency rooms [by house stafi"] if more medical schools, are present." 
This would lead to lower mortality from accidents, which are an 
important cause of c^^th in this age group. In a related cross 
section model across 44 states, he found that the medical school/ 
population variable did not enter the model. "The insignificance 
of the medical school variable across states implies that the bene- 
fits associated with medical schools accrue only to the area imme* 

32 

diately surrounding them." 

Whether or not this is the case cannot be proved from this evidence 
alone. We have already discussed the apparent lack of influence of 



31 

Newhouse, J. P., Toward a Rational Allocation of Resources in 
Medical Care , (unpublished Ph.D. dissertation), Cambridge: Harvard 
University, August 1968, p. 250. 

32,. . . . 
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physicians on currently available health indices. In light of 
scarcity of facts, we will be content here to assume that the 
$12,000 savings from using "substitute" labor represents the 
only benefit to the community attributable to house officers. 

The other medical school programs do not appear to carry with 
them significant benefits to the community. However, there are 
other sources of potential benefit which should be considered 
in this discussion, sources which relate not to a specific pro- 
gram but rather to the entire medical school program. 

The community impact of education -has only recently begun to 

receive the attention of educational analysts and economists. 

Only a few studies on this subject have been published and none 

of them relate to the impact of medical schools on the community. 

34 

A preliminary report on the subject by Donald Winkler seems to 
indicate that tools and concepts are available for such studies 
and that some work has been done. One of the most important of 
these analyses was an input-output study of the impact of the 

53 

The University of California has sponsored at least one 
study of the local impact of its medical schools, but the reports 
have not been released pending further evaluation. 

34 

Winkler, D. R., "The Regional Impact of an Institution of 
Higher Education," (DRAFT), Berkeley: University of California, 
September 1970. This paper is a preliminary report of work still 
in progress by Winkler and Professor F. E. Balderston of the 
Business School at the University of California, Berkeley. 
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space program on the city of Boulder, Colorado. One sector of 
the input-output model in this study included the University of 
Colorado. Unfortunately (but understandably), the activities of 
the university (i.e., undergraduate teaching, graduate teaching, 
research and public service) were hot disaggregated, but the over- 
all impact has been estimated. Winkler, in his analysis of this 
research, concluded that "the university sector has larger local 

and state income effects per dollar of delivery to final demand 

36 

than do the manufacturing, sectors." Thus, spending at the 
University of Colorado led to more additional consumer spending 
than did comparable spending in the manufacturing sectors in 
Boulder. Similar analysis of employment indicates smaller differ- 
ences in effects on employment across industrial sectors. Service 
and manual labor sectors tend to have higher, and business trades 
(e.g., finance, rentals) tend to have lower, multiplier effects. 

The University of Colorado exhibited, if anything, a slightly lower 

37 

than average employment multiplier. ' 

Less sophisticated, but interesting nevertheless, are studies of 



Miernyk, W. H., et^. al_. , Impact of the Space Program on a 
Local Economy , Morgantown: West Virginia University Library, 1967, 
'167 pp. ^ 

Winkler, 0£^. cit . 

37 

See Table V-9, page 121 of Miernyk, et^. aJL. , 0£. cit . 
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community Impact sponsored by the University of California. 
It is not possible from these studies to estimate the multiplier 
effects of the university operations, but the relation of campus 
to the local commuviity is made much clearer. 

One thing that comes from studies like those mentioned above is 
that cost and benefit estimates must be tied to specific cases. 
Differences in tax structures, land use patterns, community inter- 
ests, etc., would lead to different estimates in each community. 
Another thing that should be remembered is that these analyses are 
really Msefui only in comparative studies. It may be interesting 
to find out that an existing medical school in city X brings Y 
dollars a year in benefits to the city, but such information is 
only useful in the context of eliminating or changing the functions 
and services of the school. Since the local government is typically 
faced with the problems that arise out of campus-community rela- 
tions, it might be worth considering the analysis of community im- 
pact with respect to local government agencies (i.e., the net local 
impact rather than the gross local impact). This will likely lead 
to a rather different picture. The question becomes, net what are 
the income and employment multipliers, but what are the net effects 
on tax revenues and community "psyche". With this in mind, we mention 

Sees for example. Fink, I. S., The Community Impact of the 
University of California, Berkeley, and Santa Cruz Campuses , Berkeley: 
Office of the Vice President, PhysfcaT l^Tanning & Construction, April 
1967^ 30 pp- The major flaw of this study is that it concentrates on 
the gross, rather than the net, impact of the campuses on their res- 
pective cormiuni ties . 
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the two major sources of local revenue: property taxes and sales 
taxes. 

P roperty Taxes : The property tax benefits (or costs) that 
arise from a medical school depend on the alternative uses 
of the land that are contemplated and also the impact on 
surrounding land areas. Recently established medical schools 
have been built on more than 100 acres of land. Since the ' 
land is typically removed from the tax rolls, community plan- 
ners need to multiply the acreage by the net income per acre 
to the community that could be derived by the best alternative 
use. They should also try to assess changes in land and pro- 
perty values in adjacent land parcels in order to round out 
the picture. 

Sales Taxes : This probably presents more difficult problems 
to the community planner since he must try to estimate actual 
and probable spending patterns in the local and surrounding 
communities that can be related to a medical school operation 
and the alternative land uses. Note that actual spending pat- 
terns may be very interesting but they are only relevant to 
this discussion to the extent that they generate (directly or 
indirectly) revenue for the community. Where local sales taxes 
exist (or where local communities share the state levy) such 
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patterns are clearly quite relevant. 

The task of estimating the local benefits (or costs) may not 
be as difficult as it first s-eems. Considering the control 
that local communities have over land use patterns through 
zoning, etc, one could presumably obtain reasonably accu- 
rate estimates of spending patterns of students, faculty, 
and institutions based on their own estimates or the few 
published studies that are available. Whether the results 
would be worth the effort is not clear, but some sort of 
estimate should be obtainable. 

There are other potential sources of local impact that should be 
considered, for example, to the local construction business and 
to local job markets. However, there is little point in more 
than mentioning them since they depend even. more than taxes on 
local conditions. 

Jo the State 

Outside of the possible prestige that may accrue to a state from 
39 

As an example of the type of impact studies that can be done, 
we would like to mention an unpublished analysis by Ira Fink of the 
University of California of the gross impact of visitors to the 
UCSF campus on the city of San Francisco. The study indicates the 
following visitor patterns: 

Students 11.6 visitor days per year 

Faculty 23.4 visitor days per year 

A related study indicated that each visitor to Moffit Hospital spent 
about $5.25 in San Francisco. To assess the community benefit (or 
cost), these expenditures must be carried back to the final revenue 
to the city, not an easy task in most instances. 
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TABLE 5-5 

ECONOMIC BENEFITS TO A LOCALITY FROM 
MAJOR PROGRAMS OF A LOCAL MEDICAL SCHOOL 



Program 



Benefit 



Estimated Value 



Medical Undergraduate 



Interns & Residents 



Basic Science Students 



Patient Care 
Services 



$12,000/year 



Sponsored Research 



Continuing Education 



Joint or General 



Higher Quality 
Patient Care 

Sales taxes 
Property taxes 
Prestige 
Attractiveness 
To Physician 



? 
? 

? 
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having a medical school, most short term benefits accrue to the 
particular community in which the school is located and thus have 
been touched on In our previous remarks. As then, we must defer 
any attempt to quantify tax benefits (or costs) since this would 
require rather precise ir.formation on the impact of the school on 
the community. 

Often cited as a benefit by proponents of new public medical school 

facilities is the increased opportunities for medical careers that 

are provided to young residents in the state. This argument is 

very appealing on the surface, but on closer examination, there 

seems to be very little evidence to support it. The contention 

is that when more public medical school facilities are built then 

more state residents will attend medical school and .benefit from 
40 

the education. But what does this gain the taxpayers of the 
state? It is a gain for the students, but ,?Jt for them. In fact, 
they would probably pay more for this "opportunity" because of 
differential fee structures that favor state residents that are 



A study of medical school applicants by Mark Blumberg and 
Paul Wing ("Medical School Applicants and Acceptances: A Cross 
Section Study," (mimeo), Berkeley: Off fee of Health Planning, 
University of California, March 1970, 29 pp.) did show that pro- 
viding additional public medical school openings in a state does 
result in both more applicants and more* acceptances among state 
residents. The study also indicated that the impact of more 
openings on the percentage of applicants accepted is much less 
pronounced. Thus, if a state were interested in increasing the 
acceptance rate for its residents, it would probably have to 
invest much more heavily in medical schools than it might initi- 
ally anticipate. 
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currently used in most states. 

The next step in the logic carries Os to the argument that, even 
if it did cost the taxpayers a little more for the education, 
the state would end up with more doctors and better medical care 
and better health, and that this is the ultimate benefit that is 
of interest. In pur discussion of long term benefits above we 
have discussed this is some detail. We do not believe that thene 
is sufficient evidence available to support this claim, intuitive 
as it may be. Our interpretation of the limited empirical research 
that has been done on this general problem leads us to assign zero 
value to the "opportunity benefit". 

One might argue that state residents have the right to insist that 
their own children be given the opportunity to compete for the 
wealth, prestige and satisfaction that accompanies a medical career. 
We completely agree. But we would not consider it a benefit to 
the state. The whole thing looks to us like a very special raffle 
in which all the taxpayers in the state buy tickets and only a 
handful have an opportunity to win. 

To the Nation 

We can think of no short term benefits to the nation that have not 
already been considered for at least one other recipient group. 
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All of the potential benefits appear to be of the long term 

variety and whether or not these actually accrue is open to question. 



ERIC 
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CHAPTER 6 
AN ANALYSIS OF COSTS AND BENEFITS 

Now comes the task of applying the information on costs and bene- 
fits from the previous chapter? to some relevant questions and 
decisions. It was our original intention to perform a cost-ber;efi t 
analysis, but, as suggested in Chapter 3 and verified in Chapter 5, 
there are too many unknowns to justify this. Instead we will con- 
sider a few important general questions about, medical education, 
applying the results of our analysis where appropriate. It will 
be very clear that there is insufficient factual evidence to answer 
some of these questions definitively, but we think that we can shed 
some light on the subject without becoming too speculative. 

Should More Physicians Be Educated in the U.S.? 

If one assumes that better health is the primary objective of medi- 
cal education, and accepts mortality indices as adequate measures 
of health levels, he might conclude that additional medical schools 
would be a poor investment. The evidence presented in Chapter 5 
indicates that, at least at the margin, having more physicians does 
not result in lower mortality; and this seems to eliminate addi- 
tional medical education as an effective means to that end. How- 
ever, recognizing that individuals and other private interests may 
feel that more doctors are warranted for other reasons, we would 
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not arbitrarily discourage investment in more medical schools. 
But as a means to obtain better health (measured by mortality) 
in the U.S., it does seem to be a poor choice. 



How can this conclusion be reconciled with the widely held belief 
that there exists a shortage of physicians, a belief that is sup- 
ported by a substantial amount of economic research?^ There are 
three explanations that seem plausible to us: 



1. Mortality is an inadequate measure of health. Physician 
services do have a significant impact on health, but it 
is not reflected in mortality rates. 

2. People do not know what they will receive when purchasing 
physician services. Since the public is essentially con- 
vinced that the services are valuable (whether or not they 

2 

really are), they continue to pui"':hase them. 



Martin Feldstein, for example, recently concluded that "aggre- 
gate pricing and use of physician services can be understood best by 
assuming that permanent excess demand prevails. Sheltered by this 
excess demand, physicians have discretionary power to vary both their 

R rices and the quantity of services which they supply." See Feldstein, 
. S., "The Rising Price of Physicians' Services," Review of Economics 
and Statistics , Vol. 52, No. 2, May 1970, pp. 121-133. 

^We suspect that medical science has only recently begun to reach 
a stage at which physicians can have a significant impact on mortality. 
Medicine has survived as a profession only because people have believed 
that a causal relation existed between his treatment and the patient's 
normal recovery. We doubt that such a causal relationship has ever 
been very strong, even today. This certainly does not mean that physi- 
cian services are worthless. Faith is an important part of the healing 
arts. And there is no doubt that medicine can ease pain and speed ' 
recovery. 
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3. People purchase physician services primarily in times 
of stress, pain or fear. This leads them to ignore 
market indicators and other knowledge they may be aware 
of. 

We have no doubts that all three explanations are at least partially 
true, but does this help us to answer the question posed above? We 
think not.. In fact, we think it makes the situation a bit more vex- 
ing. Since no one really knows what physicians really accomplish or 
how to measure j't, it is clear that decisions of this kind are based 
almost entirely on subjective values and speculation. 

On another, perhaps more practical level, one can argue that it is 
not important whether or not there is a significant relation between 
more physicians and better health. As long as the public demand for 
their services exceeds the supply there exists an opportunity for 
public benefit via increasing the number of physicians. The general 
market mechanism whereby increased supply tends to drive prices down 
is the one of interest. The question that remains to be answered is 
whether the cost of educating additional doctors can be offset by the 
effect of lower charges. And this in turn raises questions regarding 
the effect on physician fees of additional physicians. Neither of 
these questions has been adequately explored and the prospects of 
seeing these general economic hypotheses tested seem quite remote at 
this time. 

Of course if there were a significant relation between physicians and 
health, one could attempt to estimate the economic impact of additional 
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physicians using the general logic outlined in the previous chapter. 
He would then compare the stream of public benefits (over the life 
of the individual physicians) with the stream of public costs (over 
the period of his education) using a cost-benefit approach c' This 
would give us. some sort of economic measure of the appropriateness 
of additional medical schools which could then be played off against 
subjective evaluations of the desirability of greater access to 
physicians in order to answer the question. 

Should a State Invest in More Medical Schools? 

Even if medical education were found to be a reasonable national 
investment, it might be an unreasonable one for a state. Since the 
evidence from Chapter 5 indicates that medical schoal production is 
only slightly, if at all, related to the physician supply in a state, 
we conclude that additional medical education programs would be a 
poor economic investment for a state. To the extent that more doc- 
tors are needed, states should not invest their own resources but 
move towards full cost tui;.ion and/or rely on the federal government 
for support. Notice that we conclude this independently of whether 
doctors are related to health and other factors such as the costs of 
education although these other factors do not alter our conclusion. 

Who Shc^ild Pay for Mediccil Education? 

In the discussion above we have focused on questions about educating 
more physicians and suggested that public investments for this purpose 
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are not well j'iStified by empirical evidence. Despite this, we 
recognize that physicians do, on the average, provide significant 
services and they are not likely to pass from the scene. Thus we 
would like to consider who should pay for the rnajor programs at 
medical schools. We will take the general position that those 
who benefit from a program ought to pay for it. 

If physicians did not contribute to average health levels in this, 
country, the high economic rates of return on their educational 
investment would lead us to conclude tha- ::he physician himself 
(or the prospective physician, if you prefer) should bear the 
major portion of the direct expense of his education. The average 
taxpayer should not be burdened with the expense for the professional 
education of an individual who thereby obtains income^ prestige, etc., 
that is substantially higher than the average if he does not make a 
significant contribution to society. However, while we have suggested 
that the marginal contributions of additional* physicians may be small, 
we have not argued (nor are we willing to) that physiciani* do not 
make a significant contribution on the average . This complicates 
any analysis of financing since presumably the public should be 
willing to share the cost of medical education to the extent that 
it receives benefits. This leads us back to the problem of estimating 
public benefits which has yet to be resolved by research analysts. 

/ 

To the extent that average benefits to society from physicians are 

i 

positive, we feel that society should contribute to the cost of 
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medical education. In keeping with the evidence regarding the 
distribution of physicians across states we feel that any such 
societal contributions should be made by the federal government 
rather than the state governments. This "would place a relatively 
larger burden on higher-income groups. . . [and since] students 
with parents in these income groups receive the greater part of 
direct benefits from public subsidization of medical education, 

a shift of the tax burden to these income groups can hardly be 

3 

faulted on the grounds of inequity." Of course, if some state 
wishes to provide additional support for special programs for 
whatever reason, they should be free to do so. But they should 
be aware that the relation between any investment they make and 
the supply of physicians is tenuous at best. 

In light of the almost complete lack of data on public benefits 

from physician services and considering the relatively high rate 

of return on medical education, we are of the opinion that the 

rcrcent position of the Carnegie Commission was taken prematurely. 

They recommended "a relatively low uniform national tuition policy," 

4 

with a substantial supplement by the federal government. This may 
well amount to giving money to the doctors who already are quite 

- - 

Fein & Weber, 0£. ci t > , p. 195. 

^ Higher Education and the Nation's Health, Policies for Medical 
and Dental Education, A special report of the Carnegie Commision on 
Higher ffducation. New York: McGraw-Hill, October 1970, p. 63. Fein 
and Weber have pointed out that ''increased general subsidization of 
the four years at medical school or increased stipends during intern- 
ship and residency will increase the private rate of return to the 
future physician unless it is associated with an expansion of the 
number of physicians large enough to reduce future relative incomes 
of the medical profession." See Fein and Weber, 02.. cit . p. 195. 
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well off by nearly any objective criteria one might wish to use. 

Basically, we would like to charge as much tuition as the student 

will bear. What this amount or portion should be has yet to be 

determined. Analysis along the lines of that suggested by Fred 

Balderston related to the ability of medical students to pay tuition 

5 

seems particularly appropriate. He points out that depending on 
the discount rate, shifting the burden of paying for education to 
the student via loans or tuition, or even shortening the repayment 
period, may leave the student unable to recoup his investment. 
We would hesitate to recommend any tuition or loan plan that, under 
reasonable assumptions about future discount rates, left students 
with no net payoff on line educational investment, particularly in 
a field of study such as medicine that apparently does have some 
average payoff to society. This might discourage potential students 
from entering this field, thus restricting further the supply of 
physicians. But in the case of medical education we would be sur- 
prised if it turned out that somewhat higher tuitions eliminated 
the net return on investment. 

The recommendation of the Carnegie Commission that federal grants 
be awarded to medical schools for students from low-income families 

^Balderston, F. E., "The Repayment Period for Loan-Financed 
College Education," Paper P-15, Berkeley: Ford Foundation Research 
Program in University Administration, Vice President-Planning & 
Analysis, University of California, January 1970. 
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also concerns us. They cite "psychological barriers to incurring 
indebtedness on the part of students from low-income families" as 
the primary reason. In our opinion, this has little to do with 
health care or medical education. It may help to more' equi tably 
distribute opportunities to practice medicine, but we doubt it 
would affect health care in any way. The "barrier to incurring 
indebtedness", if it exists, is one that should be broken down 
through an education program of some kind but not a medical edu- 
cation aid program. The Commission's recommendation deals with 
the symptom, not the cause. 

We do concur with the Commission's recommendation than an Educa- 
tional Opportunity Bank be established to dispense loans to stu- 
dents desiring them.'^ This allows the student to assume the burden 
of his own education should he be so inclined, and we would never 
oppose that. 

The discussion so far has not touched on the most obvious case for 
public support for medical education, namely, local support for 
house officer programs. This does seem to make some economic sense, 
assuming, of course, a local committment to the sorts of medical 
care that can be provided by house officers. On the cost side 
house officers require about $2,700 per capita per year of local 

Carnegie Commission, C£. cit . , p. 64. 
^Ibid . , p. 65. 
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money (Table 4-21). And since they provide about $12,000 worth 
of services to local communities (Table 5-5), it would certainly 
appear that house officer programs deserve serious consideration 
'by local planners . 

Other Questions 

The questions raised above are purposely very broad and general. 
We have tried to qualify our answers to reflect the general lack 
of understanding and agreement about objectives and values of 
medical education and health care. In fact, we feel that addi- 
tional analysis of this type would not be sufficiently productive 
to warrant proceeding further with it at this time. Too much 
depends on opinion and judgment, and not enough on facts and 
figures . 

Many questions remain unanswered. We only hope that the data that 
we have assembled and derived will be of use to analysts who must 
answer them, and that we have provided a stimulus to further research. 
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CHAPTER 7 

SUMMARY, CONCLUSIONS AND SUGGESTED RESEARCH 



This is a critical time for medical school.s and for 
the system of medical education. Increasing demands 
are being placed upon the schools. . . There is pres- 
sure for expansion. . , for the development of educa- 
tion and programs for new types of health personnel 
. . . [and for] new patterns of patient care. Medical 
education is being asked to assume a leadership role 
in changing the system of medical care delivery and 
organization. . . Never, perhaps, has there been as 
much need - and as much opportunity - for a rational 
examination of the total activities of medical schools. 

To a significant extent, of course, the increasing 
pressures placed upon medical schools are directly 
derived from an overall questioning of the existing 
health care system. There is doubt that this system 
- if it can be characterized as a system - is serving 
the nation effectively and efficiently. . . That medi- 
cal education is not the only part of the system being 
asked to reexamine itself is clear. That, as a major 
part of the system, it cannot adopt a limited perspec- 
tive and consider itself to be uninvolved and exempt 
from examination is, however, also clear. 1 



We concur and we hope this paper contributes ^ to a broadening of the 
perspective of medical education planning. 



By extending our investigation of medical education beyond the medi- 
cal school, we have been forced to consider a series of fundamental 
questions that arise about the relation of medical education to society. 

Our study has pointed out a number of interesting, even baffling, 
2 

paradoxes, nearly all of which tend to undermine traditional and 



Fein, R. and G. I. Weber, Financing Medical Education , New York: 
McGraw Hill., 1971, pp. 220-1. 

2 

Nathan Glazer in ^'Paradoxes in Health Care," The Public Interest , 
No. 22, Winter 1971, pp. 62-77 has observed many of the same anomalies. 
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widely held justifications for medical education. The evidence, 
though neither complete nor conclusive, suggests that a rather 
thorough reexamination of medical education is in order. Perhaps 
medical doctors are not closely related to average health levels, 
and if so, it is time to adjust our thinking and spending accord- 
ingly. 

Of course, medical education is not going to disappear, and this 
leaves the question of who should pay for it. Nearly all of the 
recent studies of this question have concluded that more federal 
funding is appropriate. If a positive relation between physicians 
and health is confirmed, this may be the best alternative; but if 
it is not, a shift of the financial burden to the student and the 
physician seems more appropriate. Since no recent study supports 
the position that more doctors would improve average health levels 
in the U. S., it seems premature to increase student subsidies at 
this point. 

Our analyses of these and related questions in Chapters 5 and 6 
are certain to be controversial. We have chosen to attack these 
issues directly despite this because we feel the questions are 
extremely important. We hope that by raising them we can stimulate 
further research in several fields which will lead to better under- 
standing of health, health care delivery and the roles of physicians. 
The need for further research is clear and so too, we think, is its 
potential impact. 
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Perhaps less controversial is our analysis of the costs of medical 
education in Chapter 4. The empirical analysis of capital costs, 
whilfe far from perfect, does provide what secrr, to be reasonable 
ballpark cost estimates where other approaches -are useless. We 
suspect that this regression approach may be useful in other 
similar situations in higher education. We again caution readers 
about the use of these cost estimates. In empirical studies and 
even in cost accounting studies, cost estimates are useful only 
over the range of program mixes at the set of schools on which 
the analysis is based. Thus, it would be inappropriate to presume 
that medical undergraduates could be educated in the absence of 
the other major programs for the $4,600 per year indicatf^d in 
Table 4-18. 

We have suggested in Chapter 3 that neither systems analysis nor 
economic cost-benefit analysis is by itself an adequate tool for 
a thorough planning effort in medical education. There is simply 
insufficient knowledge of both internal relationships at medical 
schools and external effects of medical education programs to 
support a planning effort using only one of these techniques. This 
has led us to a sort of hybrid analysis that draws on either approach 
as the need arises ^ and we would like to suggest that this "synthetic 
methodology" is quite appropriate for this type of study* Perhaps 
on a theoretical level these sorts of distinctions are not terribly 
important, but in practice they are very important. Substantial 
barriers, primarily semantic, have been constructed between operations 
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research and economics over the past two decades. In the study 
of a system as complex as medical education, such barriers can 
only impede progress. Although this particular study has drawn 
more heavily from the tools and concepts of economics than of 
operations research, we hope that we have made clear the need 
for a synthesis. 

Our analysis is^ we feel, a reasonably sound prototype for the 
analysis of education systems in general. Were more Information 
available so that we could conclusively answer some of the ques- 
tions we have raised, we could proceed with analyses of other 
more operational problems. However, important basic questions 
about such things as the need for and impact of educational pro- 
grams should be addressed early in the game if there is to be 
any hope of efficient allocation of resources and talents. 

Suggestions for Future Research 

More research is needed on all aspects of medical education. We 
have mentioned many of the specific needs in our discussion above 
A few of the major topics warrant repeating: 

1. It is time to stop talking about better health indices 
and start gathering the data for one or more of the 
promising alternatives. This will pave the way for, 
among other things, further analysis of the impact of 
physicians on health levels. 
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2. There is need for systematic study of the determinants 
of health. How important is nutrition? family struc- 
ture? exercize? ethnic background? Statistical com- 
parisons of individuals or groups would probably be 

3 

appropriate. 

3. There is a need for research on the delivery of health, 
care. Studies should be designed so that they suggest 
efficient staffing levels, which can in turn be trans- 
lated into production quotas for health education programs. 

4. Who pays for medical education? How much does it cost? 
Ours is just a crude first step toward the answer to 
these important questions. 

5. What goes on in the process of medical education? 

a) What are typical activity patterns of 
faculty and students? 

b) What is the role of research In a medical 
school? What resources does it require? 

c) How much teaching is done t hospitals? 
How much does it cost? 

d) What is an efficient size for a medical 
school? a department? What is an efficient 
mix of programs? 

3 

A study proposed by the Board on Medicine of the National 
Academy of Sciences has considerable merit. See "Contrasts in Health 
Status, A Comparative Inquiry into the Health Needs, Barriers, and 
Resources of_ Selected Population Groups," Washington, D.C., December 
1969. 
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A Final Consideration 

Perhaps as important as additional research on health and health 
care would be the dissemination of information that is currently 
available. As far as we can determine, the public is ignorant 
of most of the material presented in this paper • Without such 
knowledge we cannot see how decision and policy makers can ade- 
quately serve the public interest. 



APPENDIX A 



SOURCES OF DATA ON MEDICAL SCHOOL FINANCIAL SUPPORT 
FOUND IN TABLES 4-3 AND 4-4 
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TABLE A-1 

SOURCES OF SUPPORT FOR U.S. FOUR YEAR MEDICAL 
SCHOOLS IN 1964-65 









Data 


Sources 




Sources of Support 


Sponsored Programs 


"Regular" Programs 


FpHprsl (nOvpynmpn t 






104 + 212 




101 + 116 




^tafp Govprnmpnt 








22.8 


+ 266 - 255 




State & Local Government 






105 + S(213) 




227 




Private 














Industry 


106 


+ 


110 + S(213) 








ruuncia LI uiib 


107 


+ 


112 + S(213) 




215 + 216 




Vol . Health Agencies 


lOS 


+ 


111 + S(213) 








Other or Not Itemized 


109 




113 + £(213) 


102 


+ 21.7 + 218 + 


219 


Medical School 














Endowment 






114 




214 




Reserves 








260 


- 251 - 254 




Students 










1/2 • 211 




University- 








226 


+ 261 + 262 + 
+ 265 - 252 - 


264 
253 


Miscellaneous 






115 


221 


+ 222 + 223 
+ 224 + 2261 





Numbers represent line numbers on the Annual Medical School 
Questionnaire of the Association of American Medical Colleges. 

''S(213)" means "share of line 213." Share for a particular 
cdtegory is equal to the fraction of total from all five 
sharing categories represe'iited by the particular category. 
For example, for Industry the share is 106 + 110/105 + 106 + 
107 + 108 + 109 + 110 + 111 + 112 + 113. 

Definitions are not entirely adequate. " 'Sponsored programs' 
are medical college activities that are fostered and supported 
by outside agencies or organizations under special contracts, 
restricted grants, and restricted gifts... * Sponsored programs' 
often are tailored m.ore lo the resources and interests of the 
fostering agencies t'lan to the basic needs of the college." 
Thus the key distinctio/i is the restricted use of the monies. 

The allocation of lines to "Sponsored" and "Regular" categor- 
ies does not conform to the AAMC practice. The major discrep- 
ancy is that overhead for sponsored programs is allocated to 
sponsored programs, v/hereas the AAMC allocates these overhead 
items to regular programs. 



ERLC 



Note 1: 
Ncte 2; 



Note 3: 



Note 4: 
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TABLE A-2 

CONTENTS OF SELECTED LINES OF ANNUAL MEDICAL SCHOOL 
QUESTIONNAIRE OF THE AAMC 

Line Contents 



101 Expenditures for Federal contracts or grants " restricted" 
for teaching and train-'ng. 

102 Expenditures for non-government contracts or grants 
" restricted " for teaching and training. 

104 Expenditures for Federal research contracts or grants 
" restricted " for research. 

105 Expenditures for state, city or county contracts or 
grants " restricted" for research. 

Expenditures for non-government contracts or grants 
" restricted " for research. 

106 From industry 

107 From foundations (Rockefeller, Ford, etc.) 

108 From voluntary health agencies (American Cancer 
Society, etc.) 

109 From other outside sources 

Expenditures for non-government gifts " restricted " for 
research 

110 From industry 

111 From voluntary health agencies 

112 From foundations 

113 From individuals 

114 Expenditures from endowment income " restricted" for 
research. 

115 Expenditures from other funds " restricted" for research. 

115 Agency for International Development grants and contracts 

for foreign teaching programs. 



TABLE A-2 (continued) 

Line Contents 

211 Tuition and fees. 

212 Overhead on Federal grants and contracts. 

213 Overhead on non-Federal grants and contracts. 

214 " Unrestricted " endowment income. 

" Unrestricted " gifts and grants to medical college 

215 From National Fund for Medical Education 

216 From AMA Education and Research Foundation 

217 From Alumni 

218 From others 

219 From others 

220 Income from college services. 

Medical College expenses paid or the estimated value 
of services provided by 

221 All medical service funds 

222 Teaching or research institutes 

223 Teaching hospitals or clinics 

224 Other organizations 

226 Other units of college or university 

2261 Gifts, grants, and special funds from outside sources 

restricted for library, or other phases of regular 
medical college operation. 

227 State, city, or county grants in aid or subsidies paid to 
the medical school . 

228 Grants in aid or subsidies paid through interstate compacts^ 
such as WICHE or SREB. 



ERIC 
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TABLE A-2 (continued) 



Line Contents 

251 Surplus held as a reserve for future operations. 

252 Surplus paid to university as reimbursement for services. 

253 Surplus held as part of General University Funds. 

254 Surplus deducted from medical college appropriations for 
the following year. 

255 Surplus refunded to the State treasury. 

260 Surplus from prior year's operations 

Funds from General University Funds exclusive of state 
appropriations 

261 Portion from unrestricted endowments 

262 Portion from unrestricted gifts and grants 

264 Portion from profits on auxiliary enterprises 

265 Portion from miscellaneous income and reserves. 

266 State appropriations 



More detail is available from the "Annual Medical School Question- 
anire. Part 1," Evans ton: AAMC. 



APPENDIX B 



REFERENCE DATA ON CAPITAL L"XPENDITURES 
AT U.S. MEDICAL SCHOOLS 
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TABLE B-1 

MEDICAL SCHOOL CONSTRUCTION COMPLETED^ 
IN RECENT YEARS IN $ MILLIONS 



Year 


Teaching 


Research 


riedi ca 1 
Service 


Other 


Total 


1960-61 


$ 8.2 


$25.4 


$ 9.4 


$ 4.8 


$47.9 


1961-62 


4.1 


15.1 


18.6 


4.6 


42.4 


1962-63 


8.1 


28.0 


5.3 . 


6.6 


48.0 


1963-64 


12.1 


58.7 


10.1 


9.0 


89.9 


1964-65 


21.2 


42.8 


27.0 


12.3 


103.3 


1965-66 


12.1 


15.6 


7.3 


2.7 


37.9 


1966-67 


59.9 


56.2 


32.1 


13.9 


162.2 


1967-68 


49.8 


50.9 


22.0 


9.3 


132.0 


1968-69 


65.2 


52.1 


19.9 


.15.7 


153.0 


1969-70 


$92.2 


$69.1 


$26.4 


$21.0 


$208.7 



^As opposed to initiated or planned or proposed. 



Source: Figure 1, page 1996 of JAMA , 206, No. 9, November 26, 
1968 and comparable figures in other JAMA education 
issues. 
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TABLE B"2 

U.S. MEDICAL, SCHOOL CAPITAL PROJECTS COMPLETED, 
INITIATED, AND PLANNED FOR RECENT YEARS ($ MILLIONS) 



Completed 



Initiated 



Planned 





Constr . 


Equipment 


Constr. 


Equipment 


Constr. 


Equipment 


1962-63 














Teach i ng 


8.1 


0.6 


32.0 


4.7 


26.5 


2.6 


Research 


28.0 


2.2 


69.4 


7.3 


63.2 


6.9 


Medical 
Services 


5.2 


0.7 


15.7 


4.1 


32.4 


3.8 


Other 




n 7 


4 


0 4 


8 4 


V 5 


Total : 


48.0 


4.3 


121.4 


16.5 


130.4 


14.8 


(New Plans) 










(88.7) 


(11.1) 


1963-64 














Teaching 


12.1 


0.9 


14.6 


2.4 


50.2 


5.0 


Research 


58.7 


8.4 


32.6 


4.6 


54.9 


5.3 


Mpdi cal 
Services 


10. 1 


1 5 


21.6 


2.8 


52.7 


4.6 


Other 


8.9 


0.4 


7.8 


0.9 


11.4 


0.6 


Total : 


89.9 


11.2 


76.6 


10.8 


169.2 


15.4 


(New Plans) 










(109.9) 


(9.5) 


1964-65 














Teaching 


21.2 


3.4 


37.3 


4.9 


126.4 


15.8 


Research 


42.9 


7.7 


40.4 


4.0 


104.4 


16.6 


Medical 
Services 


26.9 


4.3 


27.7 


2.8 


57.2 


3.8 


Other 


12.3 


1.1 


2.5 


0.2 


14.3 


1.5 


Total : 


103.3 , 


16.4 


107.8 


11.9 


302.3 


37.7 


(New Plans) 










(222.4) 


(32.6) 
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TABLE B-2 (continued) 



Completed Initiated Planned 







LC{U1 {Jincn t 


Cons tr • 




Cons tr . 


tqui pmen 


1965-66 














Taaching 


12.1 


1.7 


56.2 


6.4 


124.6 


29.4 


Research 


15.7 


2.0 


62.7 


6.0 


79.3 


15.8 


Medical 
Services 


7.4 


0.3 


24.3 


3.7 


29.0 


3.5 


Other 


2.7 


0.3 


10.3 


0.5 


17.7 


1.4 


Total : 


37.9 


4.3 


154.5 


16.6 


250.7 


50.1 


(New Plans) 










(121.5) 


(34.0) 


1966-67 














Teaching 


60.0 


8.6 


53.6 


7.6 


161.2 


18.3. 


Research 


56.2 


6.2 


66.5 


8.0 


84.4 


9.9 


Medical 
Services 


32.1 


3.4 


' 14.3 


2.Z 


23.6 


2.2 


Other 


14.0 


1.6 


15.1 


1.0 


20.0 


2.3 


Total : 


162.2 


19.7 


149.5 


18.8 


289.2 


32.8 


(New Plans) 










(150.4) 


(15.4) 


1957-68 














Teaching 


44.5 


5.4 


133.8 


15.2 


136.5 


16.0 


Research 


46.6 


4.3 


56.6 


6.3 


81.3 


7.7 


Medical 
Services 


19.9 


2.2 


24.2 


2,5 


25.1 


3.2 


Other 


8.8 


0.5 


16.6 


2.4 


19.2 


1.3 


Total : 


119.7 


12.4 


231.3 


26.4 


262.1 


28.3 


(New Plans) 










(171.7) 


(16.7) 



ERIC 



167 



1968- 69 

Teaching 

Research 

Medical 
Services 

Other 

Total : 

(New Plans) 

1969- 70 

Teaching 

Research 

Medical 
Services 

Other 

Total : 

{New Plans) 



TABLE B-2 

Completed 
Constr. Equipment 



56.7 8.6 

46.9 5.1 

17.7 2.3 

13.9 1.8 

135.2 17.8 



80.5 11.7 

62.1 7.0 

24.1 2.3 

19.1 1.9 

185.7 23.0 



(continued) 

Initiated 
Constr. Equipmen t 



125.6 11.4 

80.4 6.9 

95.0 7.7 

13.6 0.8 

314.6 26.8 



137.6 10.2 

66.2 4.9 

85.2 3.7 

51.0 1.7 

340.0 20.5 



Planned 

Constr. Equipment 



148.2 19.9 

74.1 7.1 

61.1 15.2 

12.6 1.6 

196.0 43.7 

(251.9) (41.3) 



235.9 26.8 

99.4 9.8 

51.4 9.0 

41.1 1.3 

427.9 46.9 

(345.7) (37.6) 



Source: Medical Education Issues of JAMA for 1963 to 1970. 
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TABLE B«^3 

SOURCES OF FUNDS FOR CONSTRUCTION OR IMPROVEMENT OF MEDICAL 
SCHOOL BUILDINGS INITIATED OR COMPLETED^ IN RECENT YEARS^ 



Year 


Federal 


State 


University 


Private 


Other 


Total 


1966-67 


$ 93.1 


$106.7 


$ 57.4 


$54.2 


$19.3 


$330.5 




(28.2%) 


(32.1%) 


(17.4%) 


(16.5%), 


(5.8%) 


(100.0%) 


1967-68 


$152.4 


$ 72.3 


$ 60.7 " 


$48.0 ■ 


$16.3 


$350.0 




(43.5%) 


(20.7%) 


(17.4%) 


(13.7%) 


(4.7%) 


(100.0%) 


1968-69 


$19?. 5 


$143.7 


$ 95.2 ' 


,$34.9 


$28.8 


$495.1 




(39.0%) 


(29.0%) 


(19.0%) 


(7.1%) 


(5.9%) 


(100.0%) 


1969-70 


$181.3 


$165.8 


$160.3 


$30.9 


$26.9 


$565.2 




(32.0%) 


(29; 3%) 


(28.3%) 


( 5.6%) 


(4.8%) 


(100.0%) 



^Essentially this represents expenditures actually made (as opposed 
to planned or proposed) in the given years, 

^In $ millions , 



Source: Figure 1, page 1996 of JAMA, 206, No. 9, November 25, 1958, 
and comparable Figures in 1967r"1969 and. 1970 JAMA, education 
issues. 
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APPENDIX C 
SOURCES OF DATA USED IN THE ANALYSIS 
OF MEDICAL SCHOOL FLOORSPACE 

Table C-1 indicates how the variables used in the regression model 
were computed. The V-#*s correspond to the code numbers for the 
variables presented in Table C-2. The D-#*s in Table C-2 corres^- 
pond to the data source documents. 

The floorspace data were obtained froTi vhe Inventory of-Coi.ege 
and University Physical Facilities assembled by the Office of Edu- 
cation in their Higher Education General Information Survey."^ We 
have used only rows 5, 20, and 25 and columns 2, 3, 4, 5, 6, 7, 12, 
and 13 of the questionnaire _(OE-Form 2300-7) which account tor 
nearly all the floorspace at the medical schools other than that 
in residential and general use (e.g., dining commons) categories. 
For row 20 (Organized Activity Units) we used only column 13 (Mcdi- 
cal Care). The definitions used for the OE survey indicate that 
this floorspace category includes human hospital -clinic and patient 

^A summary of this survey is contained in H. L. Dahnke and P. F 
Mertins "Inventory of Physical Facilities in Institutions of Higher 
Education, Fall 1968," Washington, D.C.:. National Center for Edu- 
cational Statistics, U.S. Department of HEW, 1970, 49 pp. 

2 

Nicholas A. Osso, ed., "Higher Education Facilities Classi- 
fication and Inventory Procedures Manual," Washington, D.C.: Higher 
Education Studies Branch, National Center for Educational Statistics 
U.S. Department of HEW, 1968, 102 00. 
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care facilities, and veterinary hospital-clinic and animal care 
facilities. Unfortunately, OE-Form 2300-7 provides only the 
total floorspace devoted to Organized Activity-Medical Care 
Facilities. We assume that most of this is for medical care. 

For row 25 (Organized Research Units) we used only column 2 
(Total Square Feet Assignable). Most of this was labovatory 
space, although at a few schools some Office Space was included 
in the total. For simplicity we have worked only with the figures 
in the Total column. 

The Total less Medical Care floorspace figures are probably 
slightly understated for most schools, primarily because schools 
were instructed to include in an unclassified category (rather 
than a specific school category) all classroom space shared by 
more than one school. We have no idea how much of this unclass- 
ified space is attributable to medical schools, but the error is 
probably small. Note that this. is a problem only for classroom 
space; very little space was reported in the unclassified cate- 
gory for other types of floorspace. 

We have noted another potential source of floorspace data to which 
we were unable to gain access. On all facilities grant applica- 
tions, applicants are reqinred to itemize their existing floorspace 
and facilities. The Division of Educational and Research Facilities 
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of the Bureau of Health Professional Education and Manpower Train- 
ing of U.S. Department of HEW maintains files of these applications. 
These files might be of some value in further empirical study of 
medical school floorspace. 



TABLE C-1 

DEFINITIONS OF VARIABLES USED IN THE MODELS 



Variable 
Code 


Variable Name 


How Computed 


1 


Total less Medical Care Floorspace 


V-1+V-2+V-3+V-4+V 
-5+V-6+V-9 


2 


Medical Care Floorspace 


V-7+V-8 


A 


Medical Undergraduates, 1967-68 


V-10 


B 


Intsrns, Residents, andClinical 
Fellows, 1967-68 


V-11+V-I2+V-13 


C 


Basic Science Students, 1967-68 


V-14+V-15+V-16 


0 


Full Time Faculty, 1966-67 


V-17+V-18 


E 


Voluntary Faculty, 1966-67 


V-19 


F 


Public Variable (dummy) 


V-20 


G 


Hospital Variable (dummy) 


V-21 


H 


Dental School Variable (dimmy) 


V-23 


I 


Average Dally Census, 196(> 


V-24 


J 


Annual Outpatient Visits, 1966 


V-25 
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TABLE C-2 
RAW DATA AND SOURCES 



Code 


Variable 


Source 


V-1 


Medical School 


I & R Classroom Floorspace 


row 5, 


col * 


3. [D-4] 




Medical School 


I & R Laboratory Floorspace 


row 5, 


col . 


4. [D-4] 


V-3 


Medical School 


I & R Office Floorspace 


rov^ 5, 


col • 


5, [D-4] 


V-4 


Medical School 


I & R Study Floorspace 


row 5, 


col • 


6, rD-4] 


V-5 


Medical School 


I & R Special Use Floorspace 


row 5, 


col • 


7, [D-4] 


V-6 


Medical School 


I & R Supporting Floorspace 


row 5, 


col . 


12, [D-4] 


V-7 


Medical School 


I & R Medical Care Floorspace 


row 5, 


col . 


13, [D-4] 


V-8 


Medical School 
Floorspace 


Org. Act, Medical Care 


row 20, col. 


13, [D-4] 


V-9 


Medical School 
Floorspace 


Org, Res. Total Assignable 


row 25, c-1. 


2, [D-^l] 


V-10 


Medical (Jiidergraduates , 1967/68 


Table 


4, p. 


2086, [D-3] 


V-"!l 


Interns, 1967/68 


Table 


4, p. 


2086, [0-3] 


V-12 


Residents, 1967/68 


Table 


4, p. 


2086, [D-3] 


V-1 3 


Clinical Fellows, 1967/68 


• Table 


4, p. 


2086, [D- 3] 


V-1 4 


Basic Science 


Masters Students, 1967/68 


Table 


4, p. 


20 86, [D-3] 


V-15 


Basic Science 


Doctoral Students, 1967/S8 


Table 


4, p. 


2086, [b-3] 


V-16 


Basic Science 


Postdoctoral Students, 1967/68 


Table 


4, p. 


208'5,[D-3] 


V-17 


Full-Time Clinical Faculty, 1966/67 


Table 


1, p. 


3, [D-2] 


V 1 o 


Full-Time Other Faculty, 1966/67 


Table 


Is p. 


3, [D-2] 


V-19 


Voluntary Faculty, 1966/67 


[D-6] 






V-20 


Public School 




Table 


1, p. 


1994, [D-3] 


V-21 


Hospital Owned by the School 








V-22 


School New or 


Moved Since Wi^'ll 








V-23 


Dental School 


on Campus 


Medical School Catalogs 


V-24 


Average Daily Census at Medical School 
Hospital 


List of Approved 
Internships [D-7] 


V-25 


Annual Outpatient Visits at Medical School 


List of Approved 
Internships [D-7] 
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TABLE C-2 (continued) 
DATA SOURCES 



[D-1] Blumberg, M. S., and Eve Clarke, ''Major Locational Factors - 
U.S. Medical Schools,'* (mimeo), Berkeley, California: Office 
of Health Planning, Unive*^sity of California, July 1967. 

[D-2] "Full-Time Medical School Faculty, Fiscal Year 1967, Resources 
for Biomedical Research and Education ,". Report No. 16> March 
1969, Washington, D.C.: National Institutes of Health, U.S. 
Department of HEW. 

[D-3] "Medical Education in the U.S., 1967-68," Journal of American 
Medical Association , CCVI , No. 9, Nov. 25, 1968, p. 1987-2112. 

[D-4] Unpublished data from U.S. Office of Education, OE-Form 2300-7, 
Washington, D.C.: Office of .Education , U.S. Department of HEW. 

[D-5] Unpublished list from Council of Teaching Hospitals, Evanston, 
Illinois: Association of American Medical Colleges, 1969. 

[D-6] Unpublished data from AAMC, Evanston, Illinois: Association of 
American Medical Colleges, 1968. 

[D-7] Directory of Approved Internships and Residencies , 1967-68, 
Chicago, Illinois: Council on Medical Education, American 
Medical Association, 366 pp. 



APPENDIX D 
SCHOOLS USED IN THE ANALYSIS OF 
MEDICAL SCHOOL FLOORSPACE UTILIZATION 

Medical College of Alabama* 

University of Arkansas School of Medicine* 

University of California College of Medicine, Irvine 

University of California School of Medicine, Los Angeles* 

University of Southern California School o\ Medicine 

Stanford University of Medicine 

University of California School of Medicine, San Francisco* 

Howard University College of Medicine 

Univerfiity of Miami School of Medicine 

University of Florida College of Medicine* 

Emory University School of Medicine* 

Medical College of Georgia* 

Chicago Medical School 

Northwestern University Medical School 

University of Chicago Pritzker School of Medicine* 

University of Illinois College of Medicine* 

Indiana University School of Medicine* 

University of Iowa College of Medicine* 

University of Kentucky College of Medicine* 

University of Louisville School of Medicine 

Louisiana State University School of Medicine 

Boston University School of Medicine 
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University of Michigan Medical School 

Wayne State University School of Medicine 

University of Minnesota Medical School* 

St. Louis University School of Medicine 

Washington University School of Medicine 

Creighton University School of Medicine 

Albany Medical College of Union University 

Columbia University College of Physicians and Surgeons 

Cornell University Medical College 

Albert Einstein College of Medicine of Yeshiva University 
New York Medical College* 

New York University of New York College of Medicine, Brooklyn 

University of Rochester School of Medicine and Dentistry 

State University of New York College of Medicine, Syracuse* 

University of North Carolina School of Medicine* 

Duke University School of Medicine* 

University of Cincinnati College of Medicine 

Case Western Reserve University School of Medicine 

Ohio State University College of Medicine* 

University of Oregon Medical School* 

Hahnemann Medical College of Philadelphia 

Jefferson Medical College of Philadelphia 

Temple University School of Medicine 

University of Pittsburgh School of Medicine 

Medical College of South Carolina* 



University of Tennessee College of Medicine 
Baylor University College of Medicine 
University of Utah College of Medicine 
University of Vermont College of Medicine 
Medical College of Virginia 
University of Washington School of Medicine* 
University of Wisconsin Medical School* 



* "Medical Care" sample. 
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APPENDIX E 

NOTES ON MEDICAL SCHOOL CONSTRUCTION COSTS AND USEFUL 
LIFE OF MEDICAL SCHOOL FACILITIES 

Data on construction costs and lifespan of facilities at medical 
schools are not easy to find. This discussion is meant to sum- 
marize the data that is available and also to indicate how useful 
empirical guidelines might be constructed in the future. 

Construction Costs 

43 

In a personal communication with the author, Cochrane Browne 
suggested that construction of new medical schools costs about 
$200 per assignable square foot (usable area excluding walls, 
halls, etc.) as of July 1970. This amount covers the complete 
construction project including equipment, utilities, landscaping, 
etc. The cost for buildings alone (exclusive of central utilities, 
landscaping, equipment, etc.) is about $100 per assignable square 
foot (ASF). 

Although there have been a few published papers that have reported 
construction costs for medical schools and other similar facilities, 
they are not always comparable. Cheves Sn^ythe, in his article on 

^^Office of the Vice President — Physical Planning and Construe 
tion, University of California, Berkeley. 
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developing medical schools , provides estimates of the cost per 
gross square foot which average out to aoout $50. Since gross 
square feet (which is total area enclosed v/ithin the outside 
walls including walls, stairwel Is, halls , etc.) run about 50 per- 
cent higher than assignable square feet, we can conclude that the 
cost w?s about $75 per ASF. His figures were for buildings only 
and .he construction dates varied from 1964 to 1967. Given the . 
rapid increase in construction costs in the last few years, Snythe' 
figureis correspond quite closely to Browne's. 

The U.S. Public Health Service certainly has information on con- 
struction costs for health research facilities, but they seem to 
release only the grossest of summaries for publication. For 
example, the Surgeon General's annual report on health research 
facilities has estimates of costs per square foot for the previous 

year. For example, in 1956 the costs were estimated at $61.34 

45 

per assignable square foot. Unfortunately, the emphasis of the 
report is on PHS aware, and not total cost of new faci'!ities. 
Thus the table of individual awards cannot be used to accurately 
estimate the cost per square foot by state or type of facility. 
Perhans they will consider such an analysis for a special report 
in the future. 

^^Smythe, C. McC, "Developing Medical Schools: An Interim 
Report," Journal of Medical Education , Vol. 42, No. 11, November 
1957, pp. 991-1004. 

45 

"Eleventh Annual Report on Health Research Facilities by the 
Surgeon General of the Public Health Service," Hou^^e Document No. 
134, 90th Congress, 1st Session, 1967, Washington: GPO. 
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In the analysis of this paper, we use an estimate of floorspace 
cost as of July 1968. We have deflated the July 1970 figure of 
$200 per ASF down to $167 per ASF based on the change in th*^ 
Engineering -M€v^s Record (ENR) construction cost index^.... In July 
1970 the ENR index stood ct about 1,350 and for July 1968 it 
stood at about 1,150. 

Useful Life of Medical School Facilities 

Despite the fact that medical school administrators are continu- 
ally faced with the problem of obsolete and obsolescent facilities, 
we have never seen a discussion of the e)«pected useful life of new 
or existing facilities. And to make rational capital investment 
decisions without considering life expectancy of the facilities 

AC 

is virtually impossible. This preliminary investigation of 
the subject provides a rough estimate of the useful life of medical 
school facilities and indicates two approaches to the study of the 
problem. ' 

If one 1s willing to assume that health-related research facilities 
at medical schools have the same life expectancy as all medical 
school facilities then one can utilize the results of a recent NIH 



It is disturbing, that requests for funds for capital projects 
typically fail to provide estimates of expected useful life. 
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survey in this analysis. Medical school respondents to the Survey 

of Health-Related Research Facilities run by NIH in 1968 indicat^^d 

that about 10.7 percent of health-related research space ought to 

be remodelled each year "in order to maintain its effectiveness." 

In contrast they indicated that about 4.3 percent of health-related 

47 

research space actually was remodelled. Given the tremendous 
costs of remodelling these days, there is certainly a great deal 
of pressure to use existing facilities , even unremodelled facili- 
ties, for as long as possible. And as long as a school is willing 
to put up with outmoded facilities (whether for lack of funds or 
because facilities still have some utility), we would be inclined 
to say that the facilities have not reached the end of their use- 
ful life. Thus the 4,^3 percent figure is probably a good guideline 
figure. 

Now let us consider how to translate this figure into an expected 
useful life. If construction were stable (i^e,, 4.3 percent of 
facilities were remodelled every year and there were no growth), 
then one could divide 100 percent by 4.3 percent to obtain the 
average lifespan of 23 years. In a period of expansion, this pro- 
cedure tends to overestimate the lifespan since the average age 
of facilities is less than if the same amount of floorspace had 

^^ Health Related Research Facilities in the U>S, in Nonprofit 
Nonfederal Sector, 1968 , Report of a survey conducted for Department 
of HEW, NIH, Health Research Facilities Branch (Bethesda, Maryland: 
Westat Research, April 15, 1969), p. 29. [Reprinted by U.S. Depart- 
ment HEW, NIH.] 
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been constructed in a stable period. Thus we conclude from this 
analysis that the useful life of health-related research facilities 
at medical schools is about 20 years. 

A second approach to the problem involves. looking at actual medical 

school buildings to determine their age and use. Table E-1 and 

E-2 list the buildings at UCSF campus and indicate their age, 
48 

use, etc. We offer the following generalization ba^ed on these 
tables: 

1. Major buildings seem to last about 60 years before they 
are razed or are completely remodelled and renovated. 

2. Support buildings are smaller and seem to last about 30 
years. 

3. The majority of buildings (other than hospitals) more than 
30 years old seem to have changed use. 

4. Most. of the buildings on campus are less than 20 years old. 

Since most of the buildings on campus are less than 20 years old, it 
is hard to make statements about useful life'. Ideally one would 
like to have a list of all buildings, existing or razed, at all 
mfiJical schools 1n the U.S. This would allow us to make more reli- 
able generalizations. 

^Readers should note that UCSF probably is an atypical 
facility; it is built on the side of a mountain. This may limit 
the usefulness of this empirical data but the methodology should 
still be useful. 
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TABLE E-2 

BUILDINGS (OTHER THAN HOUSING AND MILLBERRY) USED 
FOR ORIGINAL PURPOSE AT UCSF AS OF 1969 



Building 


Uu la 1 ue 

Square Feet 


Year Built 


. '.•urrent 
Age 


Clinics 


103,160 


1933 


36 


Addition 


5,727 


1964 


5 


Generator Plant 


. 2,294 


1947 


22 


HSIR 


423,953 


1966 


3 


Incinerator 


4,500 


1953 


16 


Laundry-Storehouse 


35,567- 


1952 


17 


MR 1 


16,292 


1940 


29 


Medical Sciences 








1 


202,560 


1954 


15 


c 


175 ,600 


1958 


11 


Moffitt Hospital 


273,595 


1955 


14 


Greenhouse 


996 


1964 


5 


Langley Porter 


105 ,000 


1943 


26 


Proctor' 


4,900 


1956 


13 


Addition 


4,921 


1965 


4 


Radiology 


10,548 


1951 


18 


UC Hospital 


141 ,070 


1917 


52 


Addition 




1957 


12 


Addition 




1962 


7 



Source : The Centennial Record of the University of California , 
Berkeley: University of California Printing Department, 
1967. 
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APPENDIX F 

BEDS PER WEIGHTED STUDENT FOR MAJOR AFFILIATE 
HOSPITALS OF U.S. MEDICAL SCHOOLS 





rieai Ca 1 bcnoo i 


iiumoer ot 

Major 
Affiliate 

nOSpi ta IS" 


Total 
Beds 


Weighted 
o icudents 


Beds per 
o Luoent 


10 


Alabama 


4 


1,357 


435 


3.12 


n 


Arkansas 


2 


2,428 


347 


7.00 


12 


Loma Linda 


2 


807 


293 


2.75 


13 


U.C. Los Angeles 


3 


2,262 


883 


2i56 


14 


Univ. of Southern Calif. 


2 


2,407 


796 


3.02 


15 


Stanford 


3 


2,826 


431 


6.55 


16 


U.C. San Francisco 


5 


2,286 


766 


2.98 


17 


Colorado 


3 


1,150 


583 


1.97 


18 


Yale 


3 


1,794 


484 


3.70 


19 


Georgetown 


ed 


1,414 


500 


2.82 


20 


George Washington 


8d 


2,513 


573 


4.38 


21 


Howard 


2d 


800 


359 


2.22 


22 


Florida 


2 


765 


328 


2.33 


23 


Mi ami 


2 


1,878 


576 


3.26 


24 


Georgia 


3 


2,466 


488 


5.05 


25 


Emory 


4 


1,740 


554 


3.14 


26 


Chicago Medical 


4d 


2,118 


440 


4.81 


27 


Northwestern 


6d 


2,784 


746 


3.73 


28 


Loyola, Stritch 


3d 


1,876 


389 


4.82 


29 


University of Chicago 


2d 


1,148 


427 


2.68 


30 


1 1 1 i noi s 


5d 


2,573 


906 


2.83 


31 


Indiana 


3 


1,870 


704 


2.65 


32 


Iowa 


2 


1 ,600 


517 


3.09 


33 


Kansas 


3 


1,141 


477 


2.39 


34 


Kentucky 


2 


2,035 


328 


6.20 


35 


Louisvi lie 


2 


524 


391 


1.34 


.36 


LSU, New Orleans 


2d 


1,110 


494 


2.24 


37 


Tulane 


id 


1,110 


500 


2.22 
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Number of 







Major 






Beds per 






Affiliate 


Total . 


Weighted 




Medical School 


Hospi ta is^ 


RoiHcb 
DcUS 


^ tUUcn 




38 


Johns Hopkins 


■ f 

2d 


1 ,652 


552 


2.99 


39 


Maryland 


3d 


1,527 


571 


2.67 


40 


Boston University 


3d 


1 ,087 


397 


2.73 


41 


Harvard 


gd 


3,346 


1.069 


3.13 


42 


Tufts 


1^ 


. 2.213 


317 


6.98 


43 


University of Michigan 


4 


2,549 


910 


2.80 


44 


Wayne State 


8 


4,161 


857 


4.85 


45 


Minnesota „. 


4 


2.838 


934 


3.03 


46 


Mississippi 


2 


842 


324 


2,59 


47 


Missouri 


1 


461 


339 


1.35 


48 


St. Louis 




1,318 


435 


3.02 


49 


Washington University 




3,214 


709 


4.53 


50 


Creighton 




991 


230 


4.30 


51 


Nebraska • 




869 


313 


2.77 


52 


Dartmouth 


2 


50/ 


146 


3.47 


53 


New Jersey 


3 


2,159 


492 


4.38 


54 


Albany Medical Center 


2 


1,781 


362 


4.91 


55 


SUNY Buffalo 


3 


1.777 


505 


3.51 


56 


Albert Einstein 


3 


2,260 


641 


3.52 


57 


Columbia 


6 


3.349 


871 


3.84 


58 


Cornell 


1 


' J .153 


390 


2.95 


59 


New York Medical College 


3 


3,033 


641 


4.73 


60 


New York University 


2 


2.558 


678 


3.77 


61 


SUNY, Downs tate" 


7 


6,156 


1,659 


3.71 


62 


Rochester 


3 


1 .277 


470 


2.71 


63 


SUNY, Upstate 


4 


1 ,607 


309 


3.41 


64 


North Carolina 


1 


416 


350 


1.18 


65 


Duke 


2 


1.222 


458 . 


2.66 


.66 


Bowman- Gray 


1 


524 


253 


2.07 


67 


Cincinnati 


.3 


1.370 


545 


. 2.51 


68 


Case Western Reserve 


3 


2.316 


654 


3.54 


69 


Ohio State 


5 


2.559 


660 


3.87 


70 


Oklahoma 


3 


1.092 


391 


2.79 




Oregon 


2 


1.198 


412 


2.90 
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Number of 
Major 





Medical School 


Aff i liate 
Hospitals^ 


Total 
Beds'^ 


Wei ghted 
Students^ 


Beds per 
Student , 


72 


Hahnemann 


3d 


1,677 


464' 


3.61 


73 


Jefferson 




3,368 


680 


4.95 


74 


Temple 


5 


2,555 


668 


3.82 


75 


Penns vlvani a 




2,778 


908 


3.05 


76 


Wnmen<; 


3 


632 


235 


2.68 


11 


Pittsburah 


7 


3,142 


461 


6.81 


78 


South Carolina 


3 


989 


358 


2.' 76 


79 


South Dakota 










80 


Tpnne^spp 


5 


3,568 


712 


5.01 


81 


Mpharrv 


1 

1 


224 
t, ~ 


196 


1.14 


82 


Vanderbi 1 t 


3 


1 ,258 


324 


3.88 


83 


Texas. SW (Dallasl 


3 


1 ,719 


544 


3.15 


84 


Texas (Galvp^ton^ 


1 


984 


525 


1 .87 


85 


Ba^l or 


7 


3,453 


673 


5.13 


86 


Utah 


2 


805 


293" 


2.74 


87 


Vermont 


1 


623 


233 


2.67 


88 


Vi rai ni a 

■ 1 • ^ 1 1 1 1 


1 


564 


353 


1.59 


89 


M.C. of Virainia 

1 1 • • \J 9 V 1 1 1 1 1 1 iA 


4 


2,788 


619 


" 4.50 


90 


University of Washington 


5 


1,530 


537 


2.84 


91 


Western Vi rgiiii a 


1 


430 


242 


1.77 


92 


Wisconsin 


4 


2,020 


687 


2.94 


93 


Marauette 


4 


1,861 


539 


3.45 


94 


M.C. I rvi ne 


4 


3,010 


404 


7.45 


95 


Ngw Mexi CO 


2 


754 


180 


4.18 


96 


North Dakota 










97 


Michigan State 


2 


801 






98 


Rutaers 












Ari 7nn a 


2 


482 






100 


Brown 


5d 


1,611 






101 


U.C. Davis 


1 


620 






102 


U.C. San Diego 










103 


Connecticut 


1 


213 






104 


Hawaii 


5 


1,087 






105 


LSU, Shreveport 


1 


830 
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APPENDIX F (continued) 



Number of 



Major 



Af f i 1 i ate 
Hospitals^ 



Total 
Beds^ 



Weighted 
Students^ 



Beds per 
* Student 



106 



Massachusetts 



107 



Mount Sinai 



1.176 



108 SUNY, Stonybrook 

109 Pennsylvania State 

110 Texas (San Antonio) 
rd M.C. of Ohio 

112 Mayo 



Total ^ 154,896 44,400 3.49 



^Excludes large psychiatric hospitals. Includes hospitals owned by medical 
schools; nearly fifty schools own a hospital. 

'^Beds for hospita''^ that are affiliated with more than one medical school are 
allocated equally among the schools. 

^Sum of residents, interns and half the undergraduates. Interns and residents 
in programs at hospitals with multiple affiliations are allocated equally 
among the schools. Except* of course, where the allocation is noted specifically. 

^One or more of the hospitals is also affiliated with another school, 

^Sum over schools with complete data. 



NOTE: Of the six schools with large bed-student ratios, five have affiliations 
with large VA hospitals: 



Arkansas: VA (Little Rock) 2,126 beds. 
Stanford: VA (Palo AUo) 2,046 beds. 
Kentucky: VA (Lexington) 1,120 beds. 
Pittsburgh: VA (Pittsburgh) 1,131 beds. 
U.C. Irvine: VA (Long Beach) 1,675 beds. 



Source: Di rector of Approved Internships a nd Residencies , 1969-70, Chicago, 
AMA, 1969. 
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